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1 

[Will] (A) m-uymm^tfdi^j-uy/ 

y;n7f?77^-(GPC) T«E L£iPP*3^ 
i(Mn) WOO- 8,0 0 O«KHtJ)0, Mw/ 
VXYX'fo 0 , *M^^»Slt (DSC) T'fflS 

l^s^ss (Tc Co . m&m%i2°c/ft) t® 
mmiw£TM&uz®m (d (kg/m3) > «m« 
amass < i ) 

0.5 0 1 XD-3 6 6 ^ Tc - ( 1 ) 

^Itfxf^ysi^t „ ( b ) xf^y#*l^ 

s«ix^y y/« yss^*«&ft#^ 
1 1 < tzMxivy * vm^X^k 

§ ti^^ttxf - v vm&kx-h -> x , T^mm^y 
w&tdzzmmtkxcvmimy. k o mmmx-x. 

g3fc0 3O— 1 OOmgKOHiftti^ 

^7 1 yK^t-co^tts*\ -sos-aa-r. sat* 

1 ?7A3fc 0 0 . l — 5 0 S U t^-CftSSHtx 
f - V y Slfi^f* fca^&Sxf-i- > Sfi <m 

=Ft>mzftmtix%izt mmtti^uym. 

[IISII2] ±lEx*r^S£# (A) 

x* v y*s^^«cffi#»tt. 
[11*113] m^uymmsfo (a) fcjjsatx 
f^yii^ ( b ) tcommm ( a/b ) 9 5 

1 afcfi2 tlS»^x^^y^S^ft;«ft7j<tt^i5[ 

fro 

[IISII4] ±iEx*l^»££fr (A) *\ WE 
8 5 0~9 8 0k g/m^Sfflfc:* 

0. i~2o J umw«Hfc»iit*isaf: , tiiiwi3S 
1 -3 co^m^zMmco^i-uym^mm^m 

1 mm 5 ] imm 1 -4 w vf ft£> 1 « tiEK^x^- 

[ If im 6 ] If «if 1 ~4 CO v YtfhipfcffiStox* p y 
^S^^MftcoK^^ 5 ^ t *#Stfc -T 5 EPSH 

[ If 7 ] If 1 -4 <n \ ^-fftMcf E8<?)xf- u y 
[ If 8 ] If 7 (e| EK^xf - V y $££#fflj$ft 

n - m ^izt zwsl t epbh y^ffl 

[M^P^I^] 

[0001] 



(2) #112 0 0 3-1 83453 

2 

«jj!»t» 1 # * mmzm l , $ 4 ti¥ l < (4 , 

xfU>S S^ftffl fi» WKfftf* K MS ft T =5: § x 

mm\ uffitf-th iLj miiM at 

U yM^**M««MiJMft, IS*«JMiJ^» 

a^SrSWSK y^fflmwjcra-f § . 

[0002] 

10 [HBH^ftffiWWfl:] *tt>f y^fii. 

cOEplfHyJfi:LT)S<«ffl$ftT^^*\ 

h (#^(65 8-42 207^*. iffiflT 5-1 5 6 

[00 0 3] La^L^fe. bmis^y 
^ft£4ft !> i 5 1 . EpiJft^a^TTWl-fl>7j^ 

"7 7 9X\$ i OfC®^«i«*M y^S^HT"?^ft 
J H"<, ttffitHV\ «*±^ffiffl§ftT&^V-y^X 

XC07 •y?WmMZ i Sfflrndf y^^Ste-f Sfc 

y^tt^^-frT^EiS^s £ t «iat . 
[0004]-*, JittEpfH V^ri±, aWSIBIBt J: 4 

iHfct^, ^)iJM-fbi<*«J:a^h;Pxy^#^^ 

ti. -mzzti^mm±mmuz<\^mmxh 
*). -irx\ m&xv-;7?^m^, 
^ mmvmmzx ^xm^mzm . v 

[0005] 

[5WB«BW3 *% 3 J!(i. ^y^tftft^WlgKttfcj; 

t«7n 7 ^ y^'tt^ m-t»^zm^t s i a x 

^ ^ y ^m^f«Mft<7)S^ *vK CM SftT^^xf- 

y ^ MMft^ttMfr , /TOt*^ t ^ h ep 
40 JSM y JffflgsMil , lim^-fr EPSH y^mma 

^S^fta^W»§lf'JMft , II* 

£&epsim y^ia»i^fit^ ^ t & mt lx^ 

[0006] 

[%BJ!<?)lKS] *Wmz£ ^TIE^J; 3 5rx-f i^y^m 

uif.Tni^KitViWt.. x^i . m/Mm&mmni 

( 1 ) (A) a&v>Wb&£*ti\±x&V'y/a-* 
50 l-7^y4iM-^frTj)oT. ?)W^ix-ya>?o 
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3 

7b^7^(GPC) T«E t fcS ¥**5B* ( M 
n) 35*4 0 0— 8,0 0 OcOtEHtfcO, Mw/Mni>* 

3&T?h *) , ^n«sit (dsc) -meLfce 

Hrffcfflg (Tc CO N P£ffliSjg2 5 C/#) tSJS^ffi 

^STiPJSL^^a ( d ( k g / m 3 ) ) am&tFm. 
^ (i ) 

0.5 0 1 XD-3 6 6 S Tc - ( 1 ) 

£ ffi^x-f- y ^fi^ft t . ( b ) x-?-p yiPiS^ 
a fcJixf- w -y y*S-£ft^t&ftJ^ 
tf'yg t L < (i*«^*tfc£ tl±x;i^7 1 yWMrC^&i 
£ ixfc^ttxf- u yjm&ftTk -> X . ^fiSWwi^y 

fttl^lglt^O-lOOmgKOH^itliX 

^7 * yKtst"co^tts*\ -so 3 -syrt\ ms. 

^ 1 ?7A§t DO. 1 ~ 5 0 5 'J *rt/c*43Ettx 

ft*. 

(2) JJExf-U (A) 
T£f&%titzi>cr,Tfol ( 1 ) (ClE^WXf-W^a-^ 

(3) ±fEXif-l^y^S^#: (A) t±ia^ttx^-Ixy 

( b ) t ^mmm < a/b > #\ 9 5/ 5- 

5 0/5 OOKHfcft* ( 1 ) itztt ( 2 ) fciEBeox 

(4) JJExf-uy^S^flt (A) A\ ««4jE1PffiK; 
4&$E# 1 8 5 0-9 2 0kg/m3<DigHfc&r), X 

-f v y Sfi^ffl^coa^eoftflt 3 ! 1 ^^ 0 . 1 ~ 
2 OjumOttHC&S ( 1 ) — ( 3 ) <0^-Wu&>fciBtt 
«xf- v y ^S^«Mft*ttM£ft . 

(5) ( 1 ) - (4 ) m^-ftiMzmm^i-uymm. 

( 6 ) { 1 ) - ( 4 ) W^AHcfSScOx^y^fi 

^mmm^^mm^f >*mmmi 

(7) ( 1 ) - (4) <n\vfKMzffl&0)X.+V>%& 

( 8 ) ( 7 ) tiEa^x^-k yjsm^fflsmmm 

[00 07] 

?m>d>i» 4 iwh >*mmm£.^xmm£ 
mw-th. *mojii-]symi*tt mm&m a 

t4. (a) ifi^yHnftt, (B)^ttx^ixy^ 

[ 0 0 0 8] ff , #$fcBHCffi*x?-V>'jj^ftfflj£ 

tt*tt4i«ftfcffl . ( a ) x^ u ymrn-Sfon 
it/ ( b ) m&^vym^mz^xwmth > 



(3) WH2 0 0 3- 18 34 5 3 

4 

(A) xf-pyja^fr 

*5Km6fflS*i.Sxf-v>'jfifi-&«c (A) (4, x^ 

[00 0 9] ^T-a-^i^yfcL-m, itt«JS^ 
S3Wn^y, KSIf»4«l-W. k«IET 
I5«i-^yfy, ^Mflft6<?Di -^-try. 4 

fth'^W^ #*L<ti, 7n^y, 1-7'fX 
10 l-M-ty, 4-^^-i-^yf-yT$)S, xf 
l^y^a-^ft (A) tt, y;w^5x-y 3 y?nvb 
7 < - ( o p c > -;-»t L £ Wj -ij-TM (Mu) 
i>'400-8,000, #?tL<J41 0 0 0-800 
0. ±9#aiXtt2OOO->-5OOO0>MW:2bS. 

[0010] a¥%*^fi ( m n ) tf±mMmz$>& 
uxz)mi^wm\ht>.. > ' 1 > ..^f- . , (.\) 

14, Mw/Mn^'3iilT. fftL<(42. 9JTF. 4 9 
#4L<(42. 8JaTT*S. Mw/Mnj&*IJttiffl|*J 
20 t*6f:, n-f— ^^fci^A^-f- 

[0011] xf^yM^ft (A) (4. S^Sit* 

it (dsc ) -cmfcitt&ikmjg. (Tc ( 5 o , ^5 
ajK2°c/^) tmmmmmximuz^m (d (k 

g/m3 ) ) oHfifo&n^ ( 1 ) 
0. 501XD-366 S Tc - (1) 

0. 50 1 XD-366. 5 S Tc -(la) 

0. 5 0 1 XD-3 6 7 S Tc ■■■ ( 1 b ) 

[00 12] iOJ:5 5:x^^y^fi^#; (A) (4, ffi 

^himzi-uymm^ (A) (4, flaRtf JilT^ 4 3 
^ftBSE^ffftTC x^i^y^^afi^l.*\ t^«4 

[0013] x^y^S^fr (A) ^htzWMU 

W&XtWfr&S&tfttVte&tot. «T7k5x 

v yitsmn $.xt/%tz\5.A*y\tA* 
^s. A't y^^mma 4 ^ n - t y ^m««4 , 

[ 0 0 14] ( pTSftt-' ^+ > »i ft^ft ) <7-^v? A^ 
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(4) 

5 

me mi-&mmi->*T^ it^mt ixi±. tie 

5$ ( 2 ) tfdi ( 3 ) X'mtihr<,-r^Mt-^kts:^ 

VO(ORi) a Xh ■■■ (2) 
V(OR!)c X!d ■■■ ( 3 ) 

Rmm&mm. xmj\uyyw,Tx*fo%> „ 

[0 0 15] a. b, cfej;tfd{±-efL-e'fLOgag 
3. 0^bg3, 2^a+bg3. 0gcg4, O^d 
3gc + dg4&Sl3t-tt8rC&S. =5:iJ. ^T*tt 
A-f y'^A^ftfc LTSi, €^ffi^ft^»tt^-^T# 10 

h am a i -m^ztt&iteMtftim'ezz,. 
ze>£o%fc&fab LTti. murr^r-fSA ( 4 ) ? 

(R 2 )» A 1 (OR3) n Hp X 2 q ■■■ (4 ) 

mmm^m^i-i sm. #*u<i±i~4ffl 20 

-ttfrntTkmrnTfot, xm^nyym^x'h^ m 

(i0<m^3, n(iOSn<3. p!i0Sp<3. q{i 
O^qO^tttfe^T, LHm+n + p + q 
= 3T2fiS. ) 

[00 16] (M 1 ) A 1 ( R 2 ) •■■ ( 5) 

(5$*, Mi(±Li, Na^JtJiK-C&O, R 2 f2fflfE- 
«tsU4) «R 2 tRtT*l»o ) 

(^^o-fey-ft:^) ^^u^y^mm^m-t^^f 30 

5S ( 6 ) TH$fLl,^WW^ifxl>o 
[0017]M 2 Lx -(6) 

tilW&&E0>Mb IXH. Hfrz-VJ*. &?y. a 

o^.y^^x-^fs&^-tsffifi^'r'fcoT, ;coy 40 

[0018] y? a^y^y'x-;I/'ttS&Wt"SM5i i 
LtLTfi, CTi(fy^o^.y^y'x-^s, .x-f/wy 
yTr^y^yx-A-a, xf^y^n^y^yx^p 
& n-^fctti -rnhVt-y^n^y^y'xx;^, 
n-„ i-, sec-iitiit-/f^n^^y 

i-iH, y\x^y^D^y^yxx;^, y<-f/yr 
nb°;l-y^n^y^y'x-;ixS, ^^7^/ky^n^ 
y^'i-zH, ^f-^yy'^y^n^y^y'xx^ 50 



#H2 0 0 3- 18 34 5 3 
6 

K^<5DT;^;ki^{i:y^oT;^;kgmy^n^y^ 

y'x-;WS ; $ ty\zA yT-)lM, 4 , 5 , 6 , 7 - f N 

h„ ^(Dislu^yj^-ivikm^-thm^m 
li . a o y yM^ 4 (i h U T^/i^y U fc'T'S 

[0019] frta^ ?v-ty{k-&m\ ies-? l t l 

Ty?a^y?y'x^KttSIJ 2 ffljyjvTt 
•g>±§^-tii. ^05^2ffl«yy*n^yy*y'x-;y#fg 
£*-f£*l%b$\ xf-yy.. rnb°yy^r;y^y 
ya ; A y 7°n t° U r y , ^'7i x/|^ f - y y^coW& 
r;^ i/yl;yyi/yKa±y^ f- ^y >; y y*. 

y'7 i-^y'JI/yi, ^f^7x-^y'Jy y 

styyyy^t^^LT^SifxT^Ttiv^ 
[0020] y^n-<y^yx^;y#fs^^-tl»ieei i 
ttfhOEfiff ( y^n^y^y'xx;y#fS^^t^v« 

em Lt Ltii, K#ig^si-i 2o^-fbJ<»s, 
r;y3^ys. ru-o^y*. x^*ys-#r**(- 
so 3 R 4 ) , Any^JK^afctt**^ r 
MiT/WM^ An^yjE^-CTOS^r;!/^;!/ 

*TIB« Sti/iTU § „ ) & fc'^W h fi 

[002 1 ] ^n-fey-f^ft^J- 1 ) ±iEHK5»; 

(6) -C^§fLl,^^P-try€^»\ flajiff^B^JK 

(7) -cmztii. 

R 6 kR 6 iR 7 .R 8 »M 2 ■■■ ( 7 ) 

zzt-.. MHmmmmmfrhmntL&m&ikm. r 5 

tty^n^y^yxx;y#^S:^f (Mi^) . R 
<\ R^j;^R8i±^tLW*i:ty^n^y^y'x- 

k {i 1 JiLhO^R-Cfc k+l+m+n = 4t*S. 
[0022] M^^yVknx^AT'* 0 , i^y?^ 
y^yxx/y#fS&lrt-|.ffifi^^^< 1 1 2ffl#& 
7f^nb> ft:^c7)M^&t*ff S„ b"x (y^n^.y 
^y'x^/H iJjya-iyA^spnV V^/r\j Yy-i 
b"X (y^n^y^yXX^) y'/l/rjx^Ay'y 7 P 
U b\ fx ( 1 -^<^;lx-3-7"^yy'n^y^y'x 

y'/i^x^Abx (h ] Jyji^uj<9yx)^i- 

h) . t'X ( 1 ,3-y^f;t/y^n^y^y'xx;i,) 

[0023] mia«^»*T\ 1 , 3 -fMtyy- 
n^y^yi-/H?: 1 , 2 -ftffifcv y*n^-y^ y'x 

*9u*iy\Y£mm\<?Mb UTi±, ±IE-«S ( 7 ) 
tiS^T, R 5 , R 6 . R 7 ^j;y'R 8 «^< 1 1 2ffl, 
W*. (f R 6 is i V R 6 ^' y 9 y ^ y'xx;y#ts& ^-f" 
S* (Efi^ ) T* 0 . i«0^< f: t> 2llO*^"T;l/ 

^yy*, mmr^i-ym, y^juymttzimm^ 
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Wffl 1 0 0 3 - 1 S 3 4 5 3 



[0 0 24] 7^0W?a-feyft 
J ^bLX\±. xfi/yh"x (4y^-)i) it^j-jwj 
>ia—trl±^ xfpyh'x (-jyf-/H yrt^-^A 

y>3-^A^nUb\ y7x-^ 10 
i/VUyt'X {AVt~)V) V)Vzi~^K~J9u\) F, 

[00 2 5] (* ?n*yft-g*lDfllJ- 2 ) i/tS'J^ 
^n-b Wt^f&^Jfc L-m. TIB-ffist ( 8 ) 
ixMf HFF4 - 2 6 8 3 0 7 #&«IEa«^ * p-fe XL 

[00 26] 

20 

-<CR 18 R 19 )rn 



<CR l8 R 19 ) n 



[00 27];;t, M2iiJnas^ffi4KS^RT'ft 

0, ^ftWfctif- ^X^A, y;l/3^-?A, A7-^A*30 




R 21 



■o vc i < . mm.T ; #asiiffift l-io wr/Mf 
)V& ; KSMFfiR 1 - 1 OcOTJ^^^m ; 
6-1 0«7y-/«;S«JlffigE6-l OWJ-n 
; K*M^»2-1 0«7>l^-/i^ ; 

a 7 -4 oory-^r/w* ; #a/ifflR7-4 o 

[0028] R 13 fc £UR l H±-K\^zn-X%m%:-oX 
imm^ ; ^nyyjR^f ; J\a?>tt£ti 
X i >T I X t ^*H?fx 1-10 oyT)\f *>l * ; k«H 
-?»6-l -N(R»)i, -SR 2 °. 

-OS i (R») 8 , -Si (R 2 °) 3 ^(±-P(R 20 h* 
R 20 ^Nnir>lS^. *FifcL<t2ig* 
^;#t«^ai-l 0. ff^L<lil-3fflm 

itzimmM^me-i o, *ML<i±6-s« 

r'J-;«t*S, R 13 fcj;V'R 14 ii. ftfcrtSliFpc 

[00 2 9] R 1B i3 J:?/R 16 ti. 7R*Kl^^R 13 & 
«tlfR 14 i:l«IfC**o-Cs S^^^t-r-^S^oT^T 
t«fc<. Jf*KttHfC»6. R 1B &J:V'R 16 fi. S? 
4 L < (±AnyyftS ixT v ^ t> J: ^HSRJK^ 1 -4 

>fV7"nt;k 7*f-/K >f77"'f-/k bU7/^ny«f- 

[0030] JJE-jRS ( 8 ) fcisivr, R 17 ii&<0l¥ 

[003 1] 
Ht2] 



R 22 



-O-M 3 — 



[0 0 3 2] = BR", =A 1 R2i, -Ge-, - Sn SKSKTScl-l OCQT/l^y* ; mSJIM 2 - 1 0 

-O-, -S-, =SO, = S0 2 , = NR», = COT^^/Vm; 0TV-)VT)V$r)l 

CO, =PR2i, =P (O) R2i^fc" 0 M3(±^». S;MS^iS:8-4 0«r i J-^r;i-v--;FS; &?t 

-7ATJ)I> 0 R 21 , R 22 ^iW'R23{i5Ut r R 2i i;R 22 J 4fc{J rRiifcRJSj t|4% 

^ ; M«n^i* i-io ; mw. : m 1 - ^. 

1 0<ny)V^uT)V^)Vm ; ^«!Si i iS:6-l 0C0TU [0033] it. R 17 (i. =CR"R !! , =SiR 21 
; ^*E^6— 1 0^7^07^-/1^ ; #c&50 R 22 , =G e R 21 R 22 , -0-, -S- s =SO, =P 
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R^±td±=P (O) R^Tfc&ZttiWtlW R 18 

texx/wmm^zm-Tiimtp^x^xiiK. r 21 

<(40t*:(41T"&9, m+n}40, 1^(42, Jffi 
L<i40^(41T"S>£ o 

[00 34] ±ts-fct ( 8 ) xmtih*w*iyit 

&k<r>mt LX\i, )k<?>tt&mifmft>lxh. r a c - 
xf-i^y (2-^f-;k-i--fy-f-^) 2 ->-'^3- 

^A-y7n5-f rac-y7f;l/yijl/y (2- 

^f;i/-i—fyf-/i') i-y/^^A-^o? 

^4-268307 ^nizmmmmxwm~t& z t 

[00 3 5] (*?X3-£>fc&fa0)M-3 ) ttz. 

u^vitswc ltj4, ~m-m> ( 9 ) -c&ztiix 

[00 36] 
[fc3] 




[ 0 0 3 7 ] it*, M*l±, jfWlSm4Koaf^«E 
-V A ft iff* S . R M t> <ttXR 2B fiS i ^ t M 
ai~2 0«^bK»*, fcMEflSl-2 0«Any 30 

[00 38] R 24 (4Kft*«*T»6 i £ mt I < . 



#^2003-183453 
1 0 

x^t> L < (iTnbVKPO^SlS^I* 1 ~3 (OT/I^f^ 

a-cftSiti^ifiLv^ r 26 v r 27 , R 28 ^iy'R 29 

14. 5^^R-T"tM^^T^Ti ) J;<, 7jc«jf¥, ^ 
^ai-2 0^NnyyftMbJ<«»&^ o dft^co 

J)Sit^ff4LV^ R^R 27 , R 27 tR 28 , R 28 t 

R29<?)5* J ^<ti lffl(4, -eii^^'IS^LTV^M 

mmttzw ^yimi^mm- 2 mxtht^z 

[0039] xs*j itPx*(i£^tR— TiSSr^T^ 

wmAtitte. K#JMU - 2 ow-^oy> fbfjtf[: 
7k«S, lg«^r*^i4^^*S^-fYt4, m 
«M^IS: 1 - 2 0 (?) 2 «^K{bK«a, iBMfflft 1 - 
2 0^2«^Anyy^t*3RS, ZWnfAH&M 
& 2fflff^^;l/-?-'7A-ir*a, 2fic7)XX#fl-S. - 
O-, -CO-, -S-, -SO-, -SO2-, -N 
R30-, -P(R30)-, -P(0)(R3»)-, -BR30- 
i;«4-AlR30- {tztzL, R 30 (47j<*JI^, 7^ojr' 

yjg^, K»H ; F»i~2 0(om'ft5*3iai, mm®. 

[0040] lufE<7)^tfcViT, R 26 fcR 27 , R 27 fc R 
28, R 2 8fcR 2 9<7)a*>^<i;t lfi#£H(Ctt£LT 

[004 1] 
Hfc4] 



[0042] (5^, Y(i|ff^t^L^t>*Of:NfC* 40-*ft£fflU& d £ fcTfc 4. 
So ) [0043] 

(^?nty»«-4) tfttyfc&t&tLX [ft 5] 
{4, * fcTISHftsC (10) -CftSfiS^n-feWfc^* 
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1 1 

[0044] Stcf. M3, R 24 , R 25 , R 26 , R", R 

^tiXx/Rtm. ±ib-«^ (9) Tmmzfitzi><7)k 

HtTfeS. R 26 , R 2 \ R**t$&1/R"0)o*>* R 2e 
Osts 2 ®ff>&tfT)WV£?i> iztmtK. R 
2 6 R 2 8 . ^ >y ± R 2 8 R 2 9 tfiTlV^JVmX'fo hZbifi 

y>m^. ir-(m^mtLx\z. r 24 , r^x-m^l 

[0045] R 26 , R 2 \ R"t5&1fR"0)O*>* T)V 

*}vmm<?mt , m^xh h z t mt u \ t 

tzR*K R 2 \ R 28 fcitm 28 f^ Ztit>fr$>W£tL& 

t e r 2 4 ts £ v r 2 5 1 mmco h <n tmf n & . 
[0 04 6] xs, x^j^'Yht-cii;. iMkmmn 

%><ntfmf htLh . ±iEHft3$ (10) -C&&tih*9 

)Vi/VVy-\LX {A,7-i?*i-)V-\-4> ; r— 
)V) i>)V3—y& V"? U y h\ rac-y^fll/yiJl/ 

y-t"x ( 2,4, 7-bU^f-;t/- l-^fyf-^) V 

;W-Wy7n'J h\ rac-y>f/^iJI/y-h' 

x (2,4,6-by^^-i-^yf-^) s^m- 
[0047] zti^cD^mza^x , s Jf\,-3-*?j>& 
; t £ . m^ikmik-smt, 

TIB-JK^ (11) ?*3;h.S**cH=>ffc£ft£' 



[0048] 




•••(id 



[0 04 9] ittf, M 3 , R 24 . X 8 , X*fcit>'Y{i. 

-tiEHi&s ( 9 ) xwnLtztmm^tKtemtfmf 

??tih . R 2 TOft*«S-ej>& i fc #if £ L < . #(C 
yJS^ . mMWM 1-20 £>S£*fc**S£fct±£X]g 



(7) »H2 0 0 3- 18 3 4 5 3 

1 2 

[00 5 0] X3fc J;t>'X 4 1 LT(±, Ani*^ K 
«f> 1^ 1-20 tOK-fb***T' ft 5 £ t >5* if ± L V \ 
-kaUfcS (11) tga^^o^yf^W* 

WfcWfc&fcjStf-. rac-W fW^U V V- t** 
(4-7x-^-l-^fyf-/H »3-^Ay?n 

UK rac-y^f^y'jyy-h'^ (2~;<f7l— 
4-7i- 1 -A yf—)V) yJ^-^Ay^ny 
H\ rac-Wf^yvy-b'^ (2-^^-4 
10 - (a— i-yi-)V) -1-^yf-^) i>Vka-^A^ 
?n'Jb\ rac-y^f/kyiJl/y-h'X 

A— 4- (/3—fyi-jl) -l-Ayf-)V) i/JVn- 

Wi/7niJK rac-y'Wy'Jl/y-t'X (2 

-.x-f-^-4- ( l-ryi-y^) - l— f yf-/H 

y^W-^AM^f^-^AMStiiA?-^ 

[0051] (^^o-fey-fb^^J-6) i^^^o 
20 -fey^fti: LT. TIE-HRS (12)tS^M^? 

LaM 4 X5 2 --(12) 

zzx\ MH±mmmm4mttzi±yy^-mm^ 
mx-hh. LMim^tTr^mmm^Th'o . & 

h« x*t,m^i,zm-x°hm%->x^xi> ^mm 

2 0iaT<?)^S^ : t-ri>^ l J;HaJ i i:ii2 OlilTW 
30 [00 5 2] i^^«*T(±. iteEC-CSS^S-ft^ 
[0053] 

rfk7] 




••(13) 



[00 54] m 4 (±, i-?y^ : Jfia-^M.ttzli^y 
-7AT*I> 0 XEi±±fE-^ (12) XWHLtzh 
40 C0t|S|«T-S).g» o CpJiMitwe-^LTfe"?, 

MZ^ttSIiy ? n^y ^ yi-;Ht'l)^ „ Z 
(iSSS. ^f^. *7*^/i(ijfllHS4m07c« (M 

[00 5 5] Yi±M«, y y, ^«^^i±-f ^^-ttJ 

wm-xfo*). ztYtxnimitfmLxx^xhk 

fcflte&fcjitt. ( y'^^;K t -7"^^TS P) (r h 
^^~f;l/-7? 6 ->'^o^.>'^> ; x^;i')>'^>') -f^y 
y?nU h\ ((t-7'f;l/7 5 H) (fl^^f/l'-?? 5 
50 -y?n^y^yx-/H- i , 2 -x^yy^/k) f-9 
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[00 56] (^?n^yft»M-7) ^it^^n* 



5) #(12 003-1 83453 

1 4 

**yft&fot LXIZ. TfE-«xt (14) 

[0057] 
[ft8] 




[00 58] m i tmx _t feKET : ?> 

-WftO, Jf4L<ti^3^A-Cft5. R 31 

1 ffllil±* s ^SJI« 1 1 - 2 0 W'J -/US, K« 
JSffift 1 2—4 QCDTV -/I'TJWfA*, flaftK^ 1 

3~4 o^ry-zi/T;!/^-;!/*. gawgraRi 2-4 

0 <?)7;H^7 V £ii vM *&^rST*£ *\ 

twiR 3i T^tiim<7)ohmmi-&'js%< 1 1 211 

R 31 izi. <9BtfZZtL&MttR 31 tf%££t&0imm 

[0 0 5 9] TV-iV^, TV-)VT)V^)Vm, TV — 
iVTU'r-ivm, T)V*)VT V -Jimtiltf^mM, 

mmmzmm t x v ^ r 3 1 r 3 1 a . #*m-?, 

^nyyjrf, KMfflRl~l 0«7;l^/«££Ji 
ir^mmmxhl, R 32 (i5U^-T"iH&->T^ 
■CtJ;<, *S!fi% ^ayyJK^, KSlIf-iU-l 
Q(VT)V*)im, 08§Jlffl8c6~2O<97'J-/PS. m 
«IMS:2-1 OWW-M, KSHffiR7-4 0 
WTU-^T/Mr^S, K«jM£8-4 0<?>TV-)V 

rivr-iim, - 1 0 ior^^/pr u -/t- 

vM«^rs, i§«^rs. j^iymm. mn-k 

[0060] ±tz, R 3 n*^ti&M<D?hm%-t&j>- 

{z 3&& tzimmm^mmt tzmmmm^nm l 

* i im&t&mm?£'k&x-mk txmm^mff 

4-2 0?**), Sr#S31 IIMftS^ffMLTV^R 

32 IiW«R 32 (±, *MK^ AnyyiSf, MsRIffia 

1-1 o«r^;i^4fc«^>f*&^raTft5. 

[ 0 0 6 1 ] R 32 T"7K$il& 2ffl<7)S#\ M&k£ 

s *t tt 7 >m- w aofaso «t 5 &antfc& * mm 



* [00 6 2] 
[ft 9] 



OP 



[ 0 0 6 3 ] R 32 fi. 7j<SM^4 ^(±r;i/^;i/St"fcl> 

To t/KORJRlS^ 1 - 3 fiDMSkSaeCfc 6 i k ** 
IfiLU. ic?)J;^^S^i:LTR 32 &*t-|)7;^ 
lx-^Sk 2,7-y'T^= 3 f^-7;l/^^-;l/ 
mtfWMZMk ixm^ti, c\coi§£co2 ,7-5/7 

)v*)icr>T)i*>vmt lx\±, jsssitfk 1 - 5 corn 

[0064] R^fe^t/R^teSU^-T^M^T 

sm^ps 1-10 <r)T)v*)vm, smw.'m. e - 2 0 <r> 
r\)~)vm, k*js^2-i o0)T)v*r-)v&^ m 

A0<?)TV-)VT)V*r-)Vm, 
/MM/7* 'J vM«#*S, 

3*>. R 33 ^j;v'R 3 *ii. ^< t^-^M«p;rs 

1—3 «or S i b £ 1 1 \ 

[0065] x^axj/xm^mz^-xhrn^^x^ 

0^Mk*»*. K»JS^ai-2 0«^n^r>ftMt 

* fcj±x3 1 x4 1 fr^mztitzit&y^ymmx 
hh« tx* tfrt 3 BfSH$ii?zit®y^ymmtLx 

ti. 1,3-^yxy 2,4-Mtyxy, 1-7 

x 1 , 3 -^yfyiy, 1 , 4 - y*7s-^ 

[0066] x 3 £ ii^x* t L*CJ±, An^yif, R 

«JE^ 1 - 2 0 w'i fbj i ,'j;± Y ^7^*ST-& 
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mtA<ms, mwM 1-20^2 m^vyyim 

2fffi^X^a. -O-. -co-, -s-. 

-SO-. -SO2-, -NR 35 -, -P(R 35 )-, - 
P(0)(R 35 )-, -BR^-tfdi-A 1 R 35 — (fztz 

R^wmm^. j^yym^, mmm^mi-2 
Qamwtmm. M*Ji^fti-2 owviyyitmt 

[0 0 6 7] ,lfLioff)2{m)mcr)5-t>Z*i>. -Y-Oft 
ffijSSgW US t tz l± 2 ffliO JSt? $ flT V * 5 fc <D 
«U). ttz, R 35 fi. Any>Sf, mSM^ 

- < ** 



(9) #^2003-183453 
1 6 

* 1^2 0coMbJc«*- S«JSi i Sl-2 0W>nyy 

tvT y -iii/'j \yyttziir y -ivi/ y uvea* £ t 

[0068] (^^n-feWti^K?)W-8) ifcj^^o 
LTti. Tf£-tM (15) TH^fi^ 
10 *n*>ft£&£jB^6,rfcfc'C&£. 
[0069] 
[ftl 0] 




[ 0 0 7 0 ] . M" i iJijfflj feSfi I it-^iK? jSKImT 
y-V if4L<Ii> f ;l'3-^AT*5. R 36 

it 6-1 ooTU-zi-*, *«M^iS:2~i 007/k^ 
^>r*am m&tm. a 

Si3 i V7^^-;i^(i , ;\ o y y IKi^ T'g$ * ftT 
[00 7 1] ifl^Od^R 36 ^, T)V*)Vm, TV- 

tzwmiu^-z-fo iztmtK, rat* f- 

;K n-TntVk. i -7nt7UD#SgJS^$E 

t"<7)7 y wmmTvfo 5 r t 

R 3 7(i5^^^I-T"tM*^T^TiJ;<. 7R 
»]|r^. ^o^>lI^, #3tjE^fU-l Q0)T)V*)V 
m.. M«H^IS:6-2 0«7y-;t/*. saMFFR2~ 
1 0« 7/1/^-/1-^ M»JMSc7-4 o^7y-;k7 
;Hvl^ g9gi5HH8:8~4 OWJ-zL^/l^-^ 
*„ K*H^i*7-4 0«7;l'= 5 f^7y-;l/S, ^« 

7;^-/i^S, 7U-/P7;Mf^S, r'J-^T^ 

[0 0 7 2] Zfl^^dibP^m. mm^ttzliT)^ 



;K xf /k n-7°ntVK i -7ntr/K n-7'f- 

;k t e r t - y'^-ivcomm^m 1 -4 

?h&c.ttfmi\\ ful2R 36 i:R 37 i;t 5> 

(c|5i-T-tM^orv.rt in. R 38 fciv'R 39 (i, ^ 
i^-^nafjs^FjR 1 - 5 <7)7/^;i/aT"S) y . m 

30 ^rJirtSRK^ AnyyM^ sasH^i-i 0CD7 
)V*)im. K«S J Fft2~l 0^)7/^^31. 

yy#*ST*s 0 

[00 7 3] ifl^toa^ R 38 fcJ;t/'R 39 (i, 

if£ Ln. X 3 fcj;y;'XMiS^t|s]-T"tM ; 5:oT^T 
^J:<, ^nyyJI^. mSM^SI-20 

#»Jjjffitl~2 O^^nyyfLKfbK 

40 «s, K*-ir#*. a tv^M i>t< imm^m, 
ttztex* tx*t fr^B^Ktz^itx-yimx-h 
h« zii^dib, y^yym^ttzimmwMi- 
2 0 t0Mt**ST-* tztmfti^\ 
[ 0 0 7 4 ] Yii, rSJM£ 1-20(7)2 tt^M-fbK 
MXJS^S: 1 - 2 0 <n 2 fi«^ny>^MbK« 
2fjfftfoy^S^S. 2\wyf)V~?-^^ m m, 

2tt<7)XX#WS. -O-. -CO-, -S-, -SO 
-„ -SO2-, -NR»-, -P(R 4 »)-, -P(O) 
(R 40 )-. -BR*»-^tli-A 1 R 4 «- (tztzL. R 
50 «(i*SJIC^. ^ny»g^, K«rai-2 0« 
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[0075] zK^ff>ohY\±^ mm^m~~5(?>2 

>V*)V 7 U -/l^ 'J 7 S Jt (27 'J —)V i/VVWfoh 

fz* 7 o-b 7^«4 . K ft mt t:W\u?>ikmt 
[0 0 7 6] (#ar^s-^A^w^ft) 

;y$ - 7A^7^ftf4. &a«r^5 /^^t>t' 



[00 77] 
[ftl 1] 




[0 0 78] 11\X\ Rf47^7«, x^a, rne 
7'^S& ifOKflsfe**?* 0. £F£L<(27 
-f;« s x^/l^ #«?gL<(47iM^T'$>9. m 
t±2Ja±. jff4L<(±5~4 0c0SEjR-C*S. 7^5 7 
tf^yiijUOAl ( R' ) ) "ClS : SflS7/I^ d f/I^>J" 
^^T^S-^A^ffifcj:^ (OA 1 (R"))-cm 
S#LSr/Wf;p3j-^fi'7;PS-^A#ffi R' 
& J: V R " (4 R t ^tt«Mbj<«« £ f?iJ^t £ ^ t 

&T)V*)V** 7 7/bS AWu^ffM^ft? tvf 

xi>£\\ 

[00 79] W*>M*>Wt-f!®) 4*>M* 

ymtism (A*y&A* y\msm , 7 * yttft-s* 

fc*£#iS*§-£tS>£) tUfi 7?T7tt 
ffcftft. ;Ky> ft itW > ffc&WiW*-* 
5it*^#S„ MXltUli BR 3 (R{4. 7 

*3*i4fc**#W t Aii* , 7 77fis7)i(«^7 
hLTt4. hU7/M-n#ny, hU7x-;^ny, 
HJ7. (4-7Wo7i^) t:oy, HJ* (3, 
5-y7/Wn7i-;P) fny, hUT. (4-7/I^t 
n^f;k7i-;H *"ny, h'jx (^y^7Mn7 
xx/p-) *'ny, t-U7 ( P -HJ7L7 I'ny, hUT. 
(o-hU/10 #ay, f-U7 (3, 5-y^f^7x 
-;t^) tf'ny&£>W£>:f"il> 0 

[0080] HuK-f ^ymt^mt L-m, b u r/w? 



10) #H2 0 0 3- 18 34 5 3 

1 8 

71^77^x7 Af£. N.N-^'T/Hr/l'TxUxi* 

^^aj^mw^So A^-ymt^mt ixco 

77^x7At : -T-7 (7x-;H *7«, HJ7nb7I/ 
7ytx7Af-l-7 (7x-/H *>7», (n-7" 
ry^Afb? (7x-/H *7IitW 
w&fis. A^ymt^t Lxcoitnv^svry^- 

7AJgh LTi4. 7 ( 1 -7°nb71/) 7yt-7Af b 
10 7 (^y?7Wa7x-;H *7St. yy?n^y 
7777^x^7^7 (7x^) *7St&OW^> 

[0081 ] lufE^^yttlL^tLTi4, f'J7x- 
/^/K-^Af h^^fX C<y^7/Wo7x-;H 
tfV-K N.N-y^f^T-'J-^Afh?^ 

(^y?7Wn7x-;H *'7-K 7xn-b-7A 
fh5 (^y77/Wn7x-/H *'7-h£:fc"£W 

y { 9 ) ; b'X C h'J ( n-7"f-/P) 7^--)^] 7 
20 -ftfV-K b"X CMJ (n-7'>^) 77^x7A] 

t##v-k b"x c hu (n-7'f-;i/) ry^-7 

A) b"7 ( Yfti^A by A KFt^^-M --yT" 
(III ) & £: O^Etf' 7 77-^- 7?)il& t" 

[0082] mzA^myit^mt lt(2. a-ajv 

A7t*7y(9), 1, 3-y*/WVt*'5y 
(8) , b"7 OU (n-7f-;P) 77^x7A) b"7 
(^yfA^A b'yA b'-7 - A Jl^yT^^U- 
b) ~.yy>mi& (iv) ^K^m^iv^yyr-^y 
30 zcoxotcA^yitAtymt 

^HHi, *ttT'*l»V'»i42aK±ffl^^Tffll^tl 

5 . i /^#«7;i s - 7 a^ y ik^mts y it 
■i *ymt^m±. mtmmk-smzimzitxmv^ 

[0 083] if^foby««tSt«LT 

{4 . * «r ;w s -7 a * * i^it^mh J: i ^ t± a * 
yitA^ymt^mt tuz. friaL^w«7^5-7 

A-ft£U£ffl^T£,J:l7 

(*^) *fKH"Cffl^^Sxf-vy^a-^#: (A) 
40 {4. JiieA-^i/7A^Mffi^^i47 7n-fey^Mffi£7)# 

X-flxy, a ^ 7. tiklf&mzZ. 

^XhX\>\ 5rt5, ^ l lT'ffl^§#^7v-i4, MMt 
[0084] fi^-7f}K4. Xf-P y^fi^-#c ( A ) #X 

mmmnr. mmzm^^x-m^zsmm^. zlx 

50 14 0 °ca±crm^&&X\ xf - U- 7^S^r#c ( A ) *s 
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mmxmu\ 

[oo85] s^jsG(i. r^yi-mhiyumm&^-t 
tunxmrfi -> x t, x u . m&z -y i-mxmm- t t 
mix a. mmemm&wmizmji-tmscFX'm * 

^n^mj^^Mt^nmmit, mno. oi 

0 5-3 3 U^/lz/U -y h)VX*foh< WM&<i-W A 

»iS« l o IHT, ML<tii~7 fg, § ^ t Iff i 
L < (4 1 - 5 «£>iftK?{8te §fLl,ifc*Ja*U^ * 

?£tt-t&Tfr$-VJ*M?W\'}k (Al/V) T\ 

[0086] ^gftA'-f^i^tte it<#»r;w5 

; *t Mt^mmt inmrnxm zti&zttmt 

5 0 i£lTi^«J« LTS^rt 

[0087] £tz*?v*>mMMtfm^t>tiim&iz 
(4, a^rt^^n^wb^oiisti, aso. o 
ooo 5-0 . 1 5 wv/v v (m-smm) , # 

SL<(40. 00 0 1-0. OSSUtA'/'J-y WI/C 
M^t/Wt ( A 1 /SfMM) T. 1-1 0 0 0 0. 

[0 0 88] ^yft^vM^ftil s-^rto* 

ft, 0. 5— 2 0, L<ti 1 — 1 OtfOSfffi^S 

(i. a^tto-5 5 y^/y >y hA (fi^sw) . if 
a l < im o - 2 s y ^/ y h a t & & j a 

[oo89] mm^i-^^mmco^r^m^^^ 
-g»±i^ti4, s^iEii. a?sae* s - 5 o-+ 1 o o 

•C, fftt<i4-3 0-+8 0°C. $^CKL<ii- 
2 0-+60°CT\ Efjj&*0£jH£T4. 9MPa (5 

Okgf/cm', y-i^E) Jar. HtKlioZM 

1X2. OMPa (20kgf/cm^, f—i/W) VI 

[00 90] |^B^ ^o-feyjBBS&jyffftTtS^S-frS 

S^RiBli. sMMftK**- 2 0-+ 1 8 0 
*C, if^L<(40-l 7 0°C, 36fcijaL<tt8 0~ 



) ^2003-1 83453 

2 0 

17 0°CT\ E^0£S;tT7 . 8MPa (80kg 
f/cm', ^-^J±)lilT. »^L<(4O^0^T 
4. 9MPa (50kgf/cm2, VXfCO 

[0091] m^zmix. x-i-uytixts&mzmt 

xm\*t>tiZa-*uy j yi±. otIBL*:#£*M^x 

^i^y^s-^fr ( a ) «fc o %m&xmiz% 

fl/^l^ft (A) ##£>:h.S. 
[00 9 2] x^yj£^ft ( A ) c^fifcfr&fc t 

aawf *>*u -Mt fates 2 ooi-2 73 if& 
ftwta, TIB-** (16) •c-^sfisig^b^ 

«J:t^-«K (16) T^S^iSilft'fb^HJtSEtT^ 

ititffttfr^i*]/? 4 ym-smnrnzx y, x^^ 

S* 4 . 4^i4x^-i^yt«-^ix7^y 
[009 3] (§SfM^) 

[ 0 0 9 4 ] 

nti2] 




[00 9 5] (^rfc. N M(±. HRWtiilEffifr 

. *^ t a \ ^xmm lxux^l 
x^<xi>xw ) 

-H8b£ (16)+, Mi4Jl«ll3-l 1K»BIM« 

L<«43-9K (3ftt(45y^y^ Hfe*4*lS) « 
40 i yff^ t<i43-5^fciV9^ 

#JRlETT-& 0 . S L < t± 4 i± 5 

[0096]mll 1-6. mL<li.l~~4ff)mm$: 

<. Anyyji^ mtmm. ^f-ns* 
ft^fiM. t^m^m. 
>fjj-^**, y^ti, 
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[ o o 9 7 ] £fc , r 4 6 ti**£WoaBjy6-e* i ; t 

iffi&LW R 41 -R 46 ii. £ft&o3^)2WGLbZ) 

m- \,zm?& r 4 1 -r 4 6 1 fa^ffifi^tm-ts r 4 1 ~r 

46 t^3IfeSifxT^Tt «tV\ m*»2ja±«)» 
^(iR* 1 ^ R 42 ^l±. R 43 |b]±, R 44 (5l±, R 45 

|3|±, r 46 n±(±, siHciHi-r^M^-s-rv^Tt i 
[oo9s] ni±, MffAMwmtz-tmx-h *) . mm 

wfaRTft*. xti, *«JI^ ^oyys^, Mb* 




a 45 

[ 0 1 0 2 3 jC* . MiiJi]JifiS?3-l 1 WyS&£M 

>f yy#*a, ^ 

^ ^n^'yJS^, MbjcfRS. -f*^* 
M«##S. *7«#*S. 7^5^72^* 

SiiSWcN-T^H&oTV^ i, i < . i^X-CwS 

(i. ffin, m«. yy. ^y. 



12) #12 0 0 3-183453 

2 2 

7A^rS. £;t}ixX^S£^\ 5ri>, n#2J3l 

[0099] n^2liLh£7)^i±, XT"7K$til> 

\,\ Z<Di o3y iJEHR* (16) "CaSftSmft 
^O^flcflteHHti* #H 2001-2731 ^#7j 
10 [ 0 0 6 5] — [0 0 7 6] t^ilTV^o 

[ 0 1 0 0 ] (16) TiiSilSI&Mt^ 

ttt tTii. TiEH&£ (16a) TSSfLSiSft^ 

[0101] 
Utl 3] 



(16a) 



**i/fc$mt IX it. TIEHRjS (17) 
[0 104] 

rtfci4] 

-0 B O— M 

V - (17) 



/ 



[ o i o 5 ] st*. r 5 1 nmm^m i ~ i o «MbJ< 

[0106] ±ffi-jft5£ (16) tS^m^ 



[0103] ±!EHR5$ (16a) tgSMifM;^ 
»S#;B^=5rM(±, #12001-2731 
[0 08 5] ^^L [0 087] 

^M^mik^mtLxn. mL<n±m^mr^ 

WtARft^ftUi, IS 



ill. 

^ y , * 7 9 y . r * y , f t # y , * t" wlgffiK 
>-^n^y^y. y^n^tfy, ^<^y 



;L 5 - 7 v ft^tt fc Lt!i, ±IB*liT H 5-7 50 ? > 7 > ^ v In.- V III* --t. h/t-x 
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fcti ; ft & k£*(f 5 ^ k ifi-C 

[0107] _hia<oJ: ■5*^-1' 7 -f yS^rffllii«^fflu 

flio- 12 -i o 2 ^, #s L<(±1 o 10 — l o 3; e 

«£«^ftk. m^ft^gfMSigi^ ( m ) t to 
^ktt (*«^M^ft/M ) A\ fflmo . 01-10 
0, 000, MtKliO. os-so.ooot&si 

[0 108] W«T^S-^A^H^ft{i, *«T 

if* 

fl^l ^SfMJIlI^ ( M ) k ^t/Ht (Al/M) 
*\ ami 0-5 0 0, 0 0 0. H£.Kl$2 0-10 
0, OOOfci&i^&ST'ffll^il&o 4*>tt>4* 

^com^mu^- ( m ) twist ( -f .+ y-fk-r * >-tt 

fl^ft/M) a»i~20, iff* L<(il-l ot 

[o i 09] m£o%*\/7< ymsmmm 
m^tzJrv? a vem&S&St. am- 5 0-+2 o o 
•c. esL<iio-i 7ox;w«irc»6. s^ea 

f±. 8MPa ( 100kg/cm^ y 

-S^ffi) . if* L<tefgJEE-4. 9MPa (50kg/ 

fc**?$4. £^*^£EJ^fr«ll&l>21£Jil±£ 

[oho] 0 . fi^ft»yjmi*ffi(cf 

.-/H««ib'-'Jr> '('^M^Wffi^yr^x-f- y > 
^fi£fls#f#£>*u ^x^yy^S^Mi, Seftxf- 
V yjl^ ( B ) O-S0 3 -Wf*fcLTM£ffl 

(B) ^ttx-fyy^g^fr 
MxfkySl^ft (B) (±, xfkyfM^^t 
{jx-f y >./« -;*y 7 -r ^®fn#;y;j< 

fut^ttxf-vy^fi&frc&S. 

torn] fttxfi/yii^ ( b ) <mmzm^ 

t>tih, ^vymm^±tz\i^vy / a-^vy 
^yitfi^fr (UT rjgf[x^kyS*-^*j kiu 
5. ) fcLTii, CTx.{f±IBxf-wy^«^fc (A) 36* 
mfhtih. fttxfky^l^ (B) (±, «*£*n 
W^rffiTMS-rSik^S, MiH ( i ) Hfix-^y 
y^S^ftk , ( ii ) 4^n^ytf>l^ L<m<m 
mfotmiZ!Uy*yW&t£, (iii) #R)BBHfcft 

( i ) ifkySI^L (ii ) ^|g»^;^>ISb 
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[0112] Sttxfi/yM-&* ( B ) w^lttffl^ 
tftS 4^W#/y^y It t«x^I^*k lthl flJ 
xtr, r^y/ng^-f/y. r?y/ngx-f7K r?y/y 

&7*f7k T?y;yfg-sec-7"^/y, 77y;y!Ky 
7*?7k r?'J;H7nt;;K 7? 'J/ygK V7°nt° 
;k T7V)VW.-2-J[7i~ll, T9^}VW.Yt^)V, 

io r^'j/ii^fry/i/, r?y;y^M^;y, r?y;y 
fHw^y/y. 7^'J;H7x-/y r^y/yfg-2 
-?no7x-;k r^U;y@|y'x^;yrsyx-f;y, 
77 y/y|g- 3 y^y7^y. t? y;yigyxf-y 
y/ij3-^x>Jfyy-b, U/PS- 2,2,2 - 
h- "J 7^nxf;^ k"«77 U ;H8xxt;HS ; ^ * 
^UA-S^f-zk **7$";A«x?-/k x 97 Vim 
7'f-/k ;WJA#-sec-:/?-/k .x??y;HM 
y . ;>< ? ^ y n h°;K ^ 9 7 y /i«>f v r 

20 rv;k ^^^y;yisxf-ry;y, ^^^y;ysxfr 

y/k A97^)Vm.^^)V, X97V)VWry)V^ j< 

;k ^^^y/ns^'x^rsyx^/k ^^^u;m 
-2-A.df^xf-zk ^^^y^s-2,2,2-hy 
7;^nxf-;^co^< U^Kx^f : vv>f y 

^-<yKy'xf-;y, vi^-f yig^rntr/k ^vAyW 
y7f/^7t/^( y^xxf-;yffl : 7^;y®x-f 
7 v;PK7*f-;P , 7 v;PgSv*7*f-;l^co 
30 ;i^;-?Wye, 77-;H, A9ivw, ?nby 

^viBH ; i!*vw * 7 M l«7j<y 
Yynym. m<7V)Vrn\7M, m<.7')V9nym, 

[0113] fflif^ll^ ( B ) (4, 
;y^>K* fcii^«P»*T'<7)^ttS*\ k o Hissas 

MX\ fi^ftlg3fcU3 0->-l OOmgKOHt*!. 
>Ik* i i!?^k<. 30-60mgKOHti)5;t*^ 

40 ^-SS^'JiieiGBIrttfcSk, *tt#tfc#cA»&#£>:ft& 
[0114] x;i^7^- yK^TStt$^TV^i^(i, 

$mm&m&ft 1 g sfc o o . 1-1005 y ^;yT"j> 
4 i k **if * l < , 5 - 5 0 s u & ; k 3 ^ 

tff ^ LMo x;k7* yltST«^eS^±IStEfflWt 
* yK^«iyW?g£ LJi< =3r S £ . 

50 [0115] x±l^ i j nmm izi 1 1 -rs^-^i! 
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urn 

m ymtsw ( a ) t mt^u >%n-& 

* (B) IU J- 1 i I mni* M I i_ I : 

£ fc fc i 0 Wftt izk ifi? S & . Jl*«fc 
^xf-yy^m^* (A) fc^ttx^yy^S:^ 

* (B) fc£M£SSrr&„ dcoH, x^yy^S-3# 
(A) t 3£ttx^ y y^m^* ( B ) fc c^fiiJt* ( A 

/B)tt, 9 5/5~50/50T*Sif:*«if4L 
<„ 9 0/10~6 0/40"C*S£i:#;&S>(df*L 

[0116] mmmmm^&mi. xf^si^ 

(A) tfttXfl/>'MM(B) 0>o*>M^t><W) 

unmjuvLt. mi<imm&#i oBpoisectTt 

>5rl.ffl«UUi"CJ)ft. &fc. WMaft^K^^JnL. 

*tt#fc#fc(£fflt*tf s £ fc tfTi* l . ioiDg-cfta 
-fl. «t 3 MSMMWI. d fc **? 

[ o l l 7 ] 7Ki±, x^i^yjRfi-^HaasflrtcttiMS:* 
£*fc*fUT, 1-4 011%, Jf4L<(il5~30 

cons] x.*]sym£#mto*&m.i&)m. 
•®.?^ikm5o%¥mmm, o. l-iojum-cft* 

•Ifc^lfftbC 0. 2~5jum"Cft6if:*«3fe(Cjf 
!fel*tt#fWMi, 0S*%&±T*> "? , 7 0 

ss%m±T* s d t 4 l v \ ; «o i. o K&mmt 
wxtw y m&mmimffliL mt . &w±mi¥ 

T"J> 0 , 7j<&JPi S d fc fc i oTlM«»ft L 
-Okfg^fc^-fcMtf £ fc^TftSd U\ 

[0119] *wmzffi&^i-]/>&m^#mm%7m 
immz. m^commzmy^zt^r^ it\ ron 

V^tt£0H*-fHfctttg£^;t&;i fc 5 . a 

ff-tS d fc fc i "5 , sESm«&S^«*tt^ttfc=5: 
5 . d <n X o fc, KIM^V)x^y y$££ftfflj£ltefc 
§ £> fc**fc%-fcf8*ffl#f{-f S fc tz X 

4 £ fc *^ntfc =5r 0 , JfflHtfM y^f ^.cO^SP^fgi: 
SrS. d«J;3fc, KB^MftK. fii*. pHf«$ 
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[0120] (SSttftS) S*tt^Sfc LT(i, 7j<^ 
JR ; Tilfl 0±W±m ; TV^E-T ; TS > ; 7^* U 

tt&mf&tii. £^fcjifwjfci±. 

10 fcLTti'M- 'J^i, /V 'J^£fc'"#W^fu r;l^ 

^^rfc>W^ 7SyfcLT(ib Fn^^75 
bK 7 ^>^fc"«li«7Sy. ^f;17SV, xf- 
;l-75y. x^y-7l-75y, y^n^y/l-r^i 

Hfl3ft, *IHM*L Sffi^4fc(±7K««t LTfiKft 
20 ftxi-ny-f^A. 7j<lt-ft:^'y^A, **ft^-h';^ 

A. 7j<«{b^ l J'7A, 7K«-f^^^'7A, KS^hU^ 

a . mm* 0 w, M1S7KH-T- h y ^ a , ms*** y 

rh^^f-^y^^^AhFadr^K^fc-'WH^y 

[0121] (ffigttffl) *^tffi£xf-uyjfifi 

30 imZftl . SEffixf-uyfi^ft ( B ) tftf/l^KS 
1 v lit -m . /_ I 1 ■ "/^u,-(i ' • I 

ymmtimwmi, ^ttx^^y^s^fr (b) 

y|TC3EttS*ife 7-^y 
MSfWJ*«-f 6 . BWIJIM d fc fc i ^x 

[0122] s-7t>%-mimmt ixiz. m^m ■ m 

im^7>x (HLB) WffiV^fcfll), ff4t<(iHLB 
**12JaT. $<ofcjff^L<fil OlilT. #fc#tt< 
40 (i5~l OcolEH^i^fflu^iiS, JlfrWfcti. *° 
WJryxfi/y7/Wx-f/k ^)^l/^V 
yw;i/7ix;n~f/k *° y yx^i^yigffi 
Ixxf/K ^y^^yx^^yl§«7S Kx-f 
^iffi7;L-r7-;Hgffi|txxf-^, *"U«yXfl/ 

y^«7/kx?-/i,giissxxx^. mm/*wz.xr 

^ y fc-<7)rtt'\ hlb 3&«±EKHrtfcS> 
ffi^SWJ^'fflv^^s e d^^coy-^y^s^ttfflT- 
ti-HRfc. *° 'J ^yxfi/ y^fi«#*fi^M^I. 
50 fc H L BtfffiTf S COT. x^L y^dftf^ 
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mmmm^tih . y x^ y^Mg«j«ns 

(± , ^ftx^ V Vim&foWt o o . 1 ~ 1 o sm% . 
ML<l±0. 3-2. 0SM%<7)tWM£U\ 

[oi23] r-^y^MiSttfflt lt(±, mum 
lfRmwmsmm. S2s,m&ii]bi^ sishmt 

^3-;i/KKxxx/WS. S?2»iftS7/l/:?-/i^Eltx 
xfiPS, SS7^^y^*yKi^ x^ylfft: 

xxyyx>L;^> fiste, wiPST'l- a-;i-x— r;l.^)Ss£nS 
ixf;HS, sar/l/3-;l/x— r;i/«x;p*y|SJM. 

*y|S^ T)V*)V1-79V-/Xil*yW&. T)V*)V 

T T- * yMStt^'J £ o ft ^**3r * i 

i J; v \ i ft 4, O^ffiSttffl^ J: 0 JWfcBter ftit*& 

[0124] icoj: ozmimmz^z^ttrnt 

LX, xfpySl^ft (A) t^ttxf^yM^* 
(B) 1 1 hlzlKmt IXRSIX i> ^tb7im 

•c i o mAxarmit i < , 3 s*%jaT#s t# 

£ U>. MStt#J£ l Oif%^gil>ItMta 

k. 7Ktt^m^^#^in.a©^isstt^iS<. m 
*flu ifiBStt^ffiTf s ; t fffo h . 
[0125] x^y y^s^#«^wifM£^^ 
cffi s xf v y^S£*IM#j#«}MiJ»t5c* 
(4. ±fEx^yy^S^#ca^!f^e^^K{bK«?MiJ 
fc^S £ ftT & § , Z<v£o &xf- y y ^S^frlMft 
WMJ^ftftfx , m I (f ±f Ex^ v y&msmmi 
*mm*> p> 7 i< * Bfc* l t # & ft s a ^ * mmm 
mizw^-ti z. t iz x ousts z. t 1 . 
[0126] Mmiizii^ tr±M^i-\yymm^#m. 

xf v yll^ftlMWif £fi$ tS „ 
frfci^SsSnTSk, *;^^y;i/T^y<7)>ff-f ^y 
t^^xuh ummx'^m zti^nm yji>m± . 

y^fi^«M^«S^(x. **fc:i3lt£ SB&fctti 
[0127] *fatffli^ftl>«fc LT(x. 

tym^t'mmmim^^AL zc?>£o#m*m^ 

Sk. ^Tn^rt mm ® M§tt**t: * 
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ftfcffl^ft&Sti. *ffl£0pH*sjiS6^T> fftk 

5*tt»tS[flaoiaK{±. asMssrcao, Brat* 

0 6 0 °Cgft i T*Mfl L T i> i v ^ £ fy *tt^f[jS« 

[0 128] mz. i^at^Ltxfl/VM^ 
«Mftc?)liTk7Kk^Si^l> 0 ^K^ffiii, #tH 

[0129] xfpyM^MWSt*^^ 

m&t s.;«i3c^x. 7 h $r-af & 

gfe^i-S r k i 0 , S#tS*^«oilk ^ k^^T- 

20 #i> 0 -f-LT. zcoxoizMfcmmx-mtiztiz 

X^Xli. 7x7 h^-=5f^|gSW^I»;k{i5: 
^. ftot. xf-yy^Jt^MW^fl-kTV^I, 
«Mitt*«=3r*xh.* Ii^<,xfi, y^S^Mft 

[0130] ;;f«7Ktt?§ffik LT(±, 7KfciV'B* 

44 Kfl^**aKffi»«ow#t=*« ftta-c 1 0 

tt?§«kLTii, 7^3-/MB, ^hyffl, x— r^ffl 

&mt*mm®tfwmmmxfo itz w± , ±ta7x 
*?>m;-. mftmzm^tiimk?mmm 

k HSMfc L < li^tLttl-crAxm ^ti 

1 0 1 3 1 ] J&V£\ |S7i<tt»T"^^^tVX-y h 

^-^^ft€7j<«««+(cH^§€§ . 
k LT(i, ttS«Mt7K«^ffl^l>ik^T-S^*\ 
^.Hf^7t*r-f y^^k^E^-fflt LTxf-yy^S^- 
40 *$Mt)#«J§«*m^ffl^l>*l^t(x. WFxy, 

^^it'frii l<„ ty-t-vbj y^£ z<m&m 
k Lxm^zm^zii, ±Mmmx 0 ^i,fi»n- 

[0132] x^y ymm^mmmm^ *m&m 
mmiznfrm^iizi^ mm. mtmwzmK 10 

^-3 0 0«ftMi^ #t*^ S^ftf-^l: 

50 mmmzftozttfxzz,. z^xd^z. ^x- y h^- 
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tb<U2mm%&,T. mztitKito-i . osm 

%emwxhh» 

[0133] zn^^jhm&mffimmmmL 
mz\±.. *<mmtfe&*-&ihht&>\iz^ mmssft? 

St«J£ffi^LTi ±u, iWJ;d£x^yy^a-£ 

T"#l>*\ ^EpSH yiffflgtMJt LTSIC1UI. 
-r t , >f y*tffi ti^HS«Sfc J: «y ^ 

[0 1 34] ifc, ±fBx-f Pyli^MlftWif 
t*t £»M> i fc t«t 0 t§^*ifc««»tf>^x «y h 

x.y h^r-df t, ^EpfH >-*JfflWJt LtHt: 

n >y if y /ttSGMtfif o Sit * . 

izttLX.fflmWO. 1-1 OMM.%. ff4t<(± 
0. 5~5fi*%tirS«J:-5^M'CE^-tS. 
[0135] EPBM >"*«f«0lWBH ydfffl^M'Jtci* 
-tSEff^»^'±ISKH^tJ)|> t , EWH y^f Jilt 
igfittfc i Vif 7" a > ?*tt« ^ yx imii & <m\i£ 

■hh. epsh wmm^mw&b ixiz. sata 

EPfH yifKjIIgt&ftS 

fflfifcWJBI>f^ffliSa«Rl**(C'7 
x*t#ft ll^lf^t i o£M y*ik lx t> i < , 

[0136] WJ^IK^JfflT^ S^MMii 

muy^mmnMbb -eotttgfcs&fcS: 
^tSHT\ asepJSM y* t^sts 

wl urnm, mmi mm. mmi mmm. yMt 
wl mmm, wwnwrn. wm±m. mm± 
wl mmi mm. jmm. *mi ami fmm 

[0137] epsh >*<r)±mftb%z>mmzi\*xte 
mzm^ti&i><vxii^ib\ mm±. fyry. r 

$:Xb ] Jy, T)V^yW&, t;t/n^xxf;K *.)V 
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l- < > mmm . ^-tM > ftcwiiwflc, ? ? •/ /i ** 

^Wmn r? o >f r^r UA-y 3 y, 7 ? 'J /WfM» 

7^y^^i^y*fi^«}si. mt'x/^Msi, 

x-fP-y^Sfli, ^btxy^fsn, ^JA5f7? 
X, ^^l/^y, f'JiXf/K x*° 

10 [0138] 

zvmM y*mmmn. a v*\zmdmwm& 

X%h, 
[0 139] 

CmfefWI] W. K. ';.'>h ;:,: •: ' V ' H •' ' 1- : ; r. |: ,lf **• • ' 1 1 (1- 

20 -ofc, 

1 . *tt^ttflt<OiMJc«JB 

1 oo*vi/^£Mizjf&mzmm^iz\biz£>) 

2. 7j<tt^tSt#:^&S (jum) 

3. 7j<tt*fC*OPH 

PHy!-^-(HORIBAi) t^DiUSL/'So 

4 . /Ktt-f yif oHJt^ttfFfffi 

30 y if ^ EPllfl. : K:M -f-tt ( 

(flc) S) 

*ft"f yif : /KttVXX (Joncryl 62 : y'g yyy*°'J 
, »M« (WS RED R-l : Mm y*Wk) H 
£WU yy~ (Joncryl 450)^20:40:40^ 

m%X®.iiLXWmLtzi>a^ 

®±immzmm.w- 3-Ap.mb^^x'AzAy^ 
40 ©asi-c2Biasar, mk-th, 

M ■ J»J§@i[ :200gX500@ 
©frtt 

-< yif Misf s: mm? tux o d . ^ 
yif *s#-;p«t3iK^ ttzm^ ^x\ 5 mmfcff 

0 „ 

(fi) 5-4-3-2-1 (H) 
B7'n.yify^ttiffi^: 
50 CB±fB<«SfJH yif Mll^Mlffi^ rtfflt 2 ft^S 
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fck ¥)F^itfI10g/cm 

2 1 i 3 WHHfctHi-S . -ixHISfI?S ( 2 5 
-C, 5 0%)+, 2 4BSIfflJfcBft, 2ft«&ai^Ht- 

[ 0 1 4 1 ] EpeW»«a (11)5-4-3-2-1 

(£) 

[0 142] 

3t*tM«gjiL^rt«»2 U v V>W)X^yUXW* 
- h 7 V—-f t^df-tf- y 9 5 0ml^il/7n^y 5 
OmlfcSTX, Okg/cmMf-y 
JEE) fc&$am*>U:. ifcwe. &rt«fi*£l 50 
°Cfc#*fiUcSL MM y/W^S-^A 0. 3 

f7;Wn7i-;H*'Wb 0. 004S'J^/K 
(t-7"^TS K) i-^-f/I/ (Thy^f-il-r^- 

7*77/1/ 1- U v f-fflR ) 0 . 0 2 5 l J * ;l * xf - V > T 

0)**mm£mm-& ; t t=t d^e^ 3 0 k g / c 

m 2 (y-*;jEE) ^{&*> s l 5 0°CT"2 Qim£&&ft 

■oft, 'jfRo^y-frz&ftizmntiztizx'om. 

-S'Xfc. H&fifcsJfy 1 OO'CMETT" 

[0 14 3] MnA*2,O5O-C*0, 7°P 

^y-^Jtft 1 7 . 3 t/WSTft 0 , 9 2 0 k g/m 

>-fta^*3 2 . 5 g s#jt ( zo*m-$m r wAx 



- 1 j 



) . 



[0 144] 

mmmi^m^zm^-z. ^-^-y 9 3 5mitjj:tf 

« -*V7 A ymfti 1 -7r>-fc LT 6 5m 1 8A 
U#*£l. 5kg/cm> (y-^£E) fc=a:44T 

»a l tz z t mummm 1 1 ts^ £ £ . 

[0145] ^cOfeS, Mni'1,900 Z'fo D , 1 ~ 

7t y&mw 5 . 6 ^ )v%x-h *) , mm? 920kg/ 

m 3 T"S> D , itSMSBJK** 9 3 °CT fe S Xf- V V ■ 1 - 
7'fy*I^3 7 . 5 g£#fc { r w 
AX 2 j i: Ufc. ) . 
[0 146] 

[SetM3 ] **vym&fa?ygm 

mmni^m^zm^x^^y 9 2 0mifcj:v' 
a -^^7 a ymfk 1 -^ty t LtsomigA 

U *«£2. 0 kg/cm 2 (y-i^E) 

mxLtzzt m-iiSBMM 1 1 mmizmG zn^tz, 

[0147] ^tOS*. Mni ! 2, 1 0 0 T$> 0 , 1 - 
^-fey#S^'3 . 4^%T"J> 0 , Sffi^'9 17kg 
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y*fi£#4 3 . 2g^C <0*fi^#;& 
TWAX3 j fcLfc. ) . 
[0148] 

[KtM4 ] x-^y^S^)gjg 
SjtMl<7)fi^fcV^T. A.Jfffy 9 10ml it/ 

90mliAL, #**2. Okg/cm' 
E) fc£S£^AUfc£fc£WiSS^Jl 

10 [0149] ^teHI, Mn#2,000t*l 4- 

#9 1 8k g/ m 3 T"J> 0 . feftftiag*«9 

xf-i^y- 4-^f;P-i-^yfvftl^4i. 2 
gfcftfc (£<*>-ftfi£#£ r W AX4j tit. ) . 
[015 0 ] 

a-^VV A ymt* 1 -77-yt LX 65mlgA 
U *S§r3. 5kg/cm2 (y-^*£E) t^cl»tT 
20 #AUci f:JaW4JHJiWl f:H«Kfi^ffofc. 
[0151] -eolSas Mn#6 0 Of* 0 , 1 -7'f 
y-S-S^" 5 . 2 W%X'fo "3 . 9 2 0k g/m 3 

0 . ^ B B B {t;a«^"C T92-C2bSX^^ - 1-7' 

fvftM*3 i . 2 g*#?t ( r W A 

X5j £L*: 0 ) . 
[01 52] 

[«BtM6 ] ^uy^m^comm. 

SBtWl<z>S^(ctiV^, 9 3 5m 1 Kit* 

a -^1^7 -f yjjJc^Sr 1 -7'fyt IX 6 5 m 1 gA 
30 U#*£l. Okg/cm! (y-^'E) t5rS4T 
»AL^I-J.yi-ii ; M;uH 1 hHitl^^ffo^. 

[0153] ^cDiSS, MnW.OOOtil 1- 
7"^y*fi^ 5 . 7 t/l^Tfc 0 . ®&#9 2 0kg/ 
mST'ftD, IS H H H «ft^9 2 0 CT-*l>X^L.y ■ 1 - 
^r/fta-^*3 8 . 8 g &f#£ ( i r w 
AX6j tLt„ ) . 

[0154] 

mmm7 ] x^uy^a^wsBt 

Sitf^Il^S^cfcUT. Tn^y^fflufC, ^+>- 

40 y 9 3 5mltiJ:Uf*S* 1. 0 kg/cm 2 (y-^* 
E) ti§^T-«At^itroMM^Jl tfsiatfi 

[0 15 5] -tWgH. Mn*S2,0 0 0-C*t), «S 
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CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 

[Claim 1] (A) They are ethylene homopolymerization, or ethylene / alpha 
olefin copolymer. The number average molecular weight (Mn) measured 
with gel permeation chromatography (GPC) is in the range of 400-8,000. The 
relation between the crystallization temperature (a part for 2-degree-C/in Tc 
(degree C) and temperature fall velocity) which Mw/Mn is three or less and 
was measured with the differential scanning calorimeter (DSC), and the 
density (D (kg/m3)) measured with the density gradient tube method is the 
following type (1). 
0.501 xD-366 >=Tc- (1) 

The ethylene system polymer composition water dispersing element 
characterized by water coming to distribute the grains of the ethylene system 
polymer composition characterized by providing the following ******** 
ethylene system polymer (B) Ethylene homopolymerization, or ethylene/ 
alpha olefin copolymer is a denaturation ethylene system polymer which 
denaturalized with unsaturated carboxylic acid, its derivative, or sulfonate. 
The denaturation ethylene system polymer 30 per lg of denaturation 
polymers - lOOmgKOH or whose amount of denaturation in sulfonate the 
amount of denaturation in unsaturated carboxylic acid or its derivative is 0. 1 
to 50 millimole per lg of denaturation polymers in -S03-conversion at KOFI 
titration conversion 

[Claim 2] The ethylene system polymer composition water dispersing 
element according to claim 1 characterized by compounding the above- 
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mentioned ethylene system polymer (A) with a metallocene catalyst. 
[Claim 3] The ethylene system polymer composition water dispersing 
element according to claim 1 or 2 characterized by the rate (A/B) of a bulk 
density of the above-mentioned ethylene system polymer (A) and the above- 
mentioned denaturation ethylene system polymer (B) being in the range of 
95 / 5 - 50/50. 

[Claim 4] The ethylene system polymer composition water dispersing 
element according to claim 1 to 3 characterized by for the above-mentioned 
ethylene system polymer (A) being in the range whose density by a density 
gradient tube method is 850-980kg/m3, and being in the range whose volume 
average particle diameter of the grains of an ethylene system polymer 
composition is 0.1-20 micrometers. 

[Claim 5] The additive for printing ink characterized by becoming Claim 1 - 
any 1 clause of four from the ethylene system polymer composition water 
dispersing element of a description. 

[Claim 6] The additive for printing ink characterized by consisting of grains 
of an ethylene system polymer composition according to claim 1 to 4. 
[Claim 7] The ethylene system polymer composition organic solvent 
dispersing element characterized by a hydrocarbon solvent coming to 
distribute the grains of an ethylene system polymer composition according to 
claim 1 to 4. 

[Claim 8] The additive for printing ink characterized by consisting of an 
ethylene system polymer composition organic solvent dispersing element 
according to claim 7. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an ethylene system polymer 
composition dispersing element and its use, and is to a pan, The ethylene 
system polymer composition water dispersing element by which water comes 
to distribute the grains of an ethylene system polymer composition, The 
additive for printing ink which consists of this water dispersing element, the 
additive for printing ink which consists of the above-mentioned grains, and 
the above-mentioned grains are related with the additive for printing ink 
which consists of an ethylene system polymer composition organic solvent 
dispersing element which a hydrocarbon solvent comes to distribute, and this 
organic solvent dispersing element. 
[0002] 

[Background of the Invention] Only by resin used as the principal 
component, although water-color ink has been conventionally used widely as 
printing ink to corrugated paper etc., since abrasion resistance is low, it is 
mainly adding waxes and has given abrasion resistance, this invention person 
has already proposed the water dispersing element of the low-molecular- 
weight polyolefine which does not contain a low-molecular-weight surface 
active agent in this use (refer to JP,S58-42207,B and JP,H5-156028,A). 
[0003] However, the method of drying printed matter under high temperature 
is being circulated so that offset rotation ink may see in recent years. On the 
other hand, in order to make abrasion resistance discover, the thing of an 
elasticity system is easilier crushed by the surface of an ink layer, and a wax 
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is powerful. In the water dispersing element of the waxes mainly used 
conventionally, to double abrasion resistance and blocking resistance 
sufficient after drying under high temperature, and to make it discovered by 
elasticity-ization of a wax, since the shortage of BUROKINGU-proof by the 
increase in tackiness nature of a wax occurs is demanded. 
[0004] On the other hand, the organic solvent with which the distributed 
solvent of a wax does not contain toluene like an alcohol, ethyl acetate, and 
aliphatic hydrocarbon, either may be used from solvent use regulation 
according [ oily printing ink ] to an environmental problem. However, a wax 
is a poor solvent which is generally hard to dissolve in these solvents, it is 
one side, and what is called the crystallization method for carrying out 
meltable [ of the wax ] at high temperature, and obtaining a crystallization 
article by addition of cooling conditions or the further poor solvent is 
difficult. 
[0005] 

[Objects of the Invention] This invention is abrasion resistance and blocking 
resistance excellent in ink. performance ****** which it had - the ethylene 
system polymer composition water dispersing element by which water comes 
to distribute the grains [ like ] of an ethylene system polymer composition - 
The additive for printing ink which consists of a water dispersing element, 
the additive for printing ink which consists of the above-mentioned grains, 
and the above-mentioned grains aim at offering the additive for printing ink 
which consists of an ethylene system polymer composition organic solvent 
dispersing element which a hydrocarbon solvent comes to distribute, and this 
organic solvent dispersing element. 
[0006] 

[Summary of the Invention] The following ethylene system polymer 
composition water dispersing elements, an ethylene system polymer 
composition organic solvent dispersing element, and the additive for printing 
ink are offered by this invention. 

(1) (A) ethylene homopolymerization Or it is ethylene / alpha olefin 
copolymer, and the number average molecular weight (Mn) measured with 
gel permeation chromatography (GPC) is in the range of 400-8,000. The 
relation between the crystallization temperature (a part for 2-degree-C/in Tc 
(degree C) and temperature fall velocity) which Mw/Mn is three or less and 
was measured with the differential scanning calorimeter (DSC), and the 
density (D (kg/m3)) measured with the density gradient tube method is the 
following type (1). 
0.501xD-366 >= Tc - (1) 

** The ethylene system polymer to fill, and (B) ethylene 
homopolymerization, or ethylene / alpha olefin copolymer is denaturation 
ethylene system polymers which denaturalized with unsaturated carboxylic 
acid, its derivative, or sulfonate. The amount of denaturation in unsaturated 
carboxylic acid or its derivative [ KOH titration conversion ] 30 per lg of 
denaturation polymers - lOOmgKOH or the amount of denaturation in 
sulfonate [ -S03-conversion ] The ethylene system polymer composition 
water dispersing element by which water comes to distribute the grains of the 
ethylene system polymer composition which consists of a denaturation 
ethylene system polymer which is 0.1 to 50 millimole per lg of denaturation 
polymers. 

(2) An ethylene system polymer composition water dispersing element given 
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in (1) by which the above-mentioned ethylene system polymer (A) is 
compounded with a metallocene catalyst. 

(3) (1) which has the rate (A/B) of a bulk density of the above-mentioned 
ethylene system polymer (A) and the above-mentioned denaturation ethylene 
system polymer (B) in the range of 95 / 5 - 50/50, or an ethylene system 
polymer composition water dispersing element given in (2). 

(4) An ethylene system polymer composition water dispersing element with a 
density given in either of 850 - (1) which are in range which is 920kg/m3 and 
are in range whose volume average particle diameter of grains of ethylene 
system polymer composition is 0.1-20 micrometers - (3) according [ the 
above-mentioned ethylene system polymer (A) ] to a density gradient tube 
method. 

(5) Additive for printing ink which becomes either of (1) - (4) from the 
ethylene system polymer composition water dispersing element of a 
description. 

(6) Additive for printing ink which becomes either of (1) - (4) from the grains 
of the ethylene system polymer composition of a description. 

(7) Ethylene system polymer composition organic solvent dispersing element 
by which a hydrocarbon solvent comes to distribute the grains of an ethylene 
system polymer composition given in either of (1) - (4). 

The additive for printing ink characterized by being set to (8) and (7) from 
the ethylene system polymer composition organic solvent dispersing element 
of a description. 
[0007] 

[Detailed Description of the Invention] The ethylene system polymer 
composition water dispersing element, the ethylene system polymer 
composition organic solvent dispersing element, and the additive for printing 
ink concerning this invention are explained concretely below. Water comes 
to distribute the grains of the ethylene system polymer composition with 
which the ethylene system polymer composition water dispersing element of 
this invention consists of a (A) ethylene system polymer and a (B) 
denaturation ethylene system polymer. 

[0008] First, (A) ethylene system polymer and (B) denaturation ethylene 

system polymer which are used for the ethylene system polymer composition 

water dispersing element concerning this invention are explained. 

(A) The ethylene system polymer (A) used by ethylene system polymer this 

invention is ethylene homopolymerization, or ethylene / alpha olefin 

copolymer. 

[0009] It is alpha olefin here. **, propene of the number of carbon atoms 3, 1- 
butene of the number of carbon atoms 4, 1-pentene of the number of carbon 
atoms 5, 1-hexene of the number of carbon atoms 6, 4-methyl 1-pentene, 1- 
octene of the number of carbon atoms 8, etc. are mentioned, and they are 
propene, 1-butene, 1-hexene, and 4-methyl 1-pentene preferably, the number 
average molecular weight (Mn) which measured the ethylene system polymer 
(A) with gel permeation chromatography (GPC) - 400-8,000 - desirable - 
1000-8000 - it is in the range of 2000-5000 more preferably. 
[0010] When a number average molecular weight (Mn) is in above- 
mentioned within the limits, there is a tendency which is easy to emulsify 
when distributing a constituent in water, and is easy to distribute in the 
diameter of a granule. Mw/Mn of an ethylene system polymer (A) is 2.8 or 
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less more preferably 2.9 or less three or less. Since a low tail component and 

a high tail component will decrease if Mw/Mn is in above-mentioned within 

the limits, the dispersibility at the time of emulsification improves and there 

is a tendency for a more uniform dispersing element to be made. 

[001 1] The relation between the crystallization temperature (a part for 2- 

degree-C/in Tc (degree C) and temperature fall velocity) which measured the 

ethylene system polymer (A) with the differential scanning calorimeter 

(DSC), and the density (D (kg/m3)) measured with the density gradient tube 

method is the following type (1). 

0.501xD-366 >= Tc - (1) 

It is 0.501xD-366.5 >= Tc preferably. - (la) 

It is 0.501xD-367 >= Tc more preferably. -- (lb) 

Since it will become the narrow ethylene system polymer of comonomer 
presentation distribution if the relation between ******** crystallization 
temperature and a density fills the above-mentioned formula, there is a 
tendency which serves as low tackiness nature more. 

[0012] Such an ethylene system polymer (A) has few low crystal components 
at low molecular weight. In other words, since distribution of a comonomer 
presentation is narrow, it has low tackiness nature. The ethylene system 
polymer (A) used by this invention can be manufactured by carrying out 
homopolymerization of the ethylene, for example under existence of the 
following catalysts, or carrying out copolymerization of ethylene and the 
alpha olefin. 

[0013] As the catalyst for obtaining an ethylene system polymer (A), 
Homogeneous catalysts, such as a metallocene system catalyst which consists 
of a metallocene compound, and the organic aluminium oxy compound and/ 
or ionization ionicity compound of the transition metal chosen from the 
vanadium system catalyst which consists of a soluble vanadium compound 
and an organoaluminium compound, and the 4th group of a periodic table, 
are mentioned. The vanadium system catalyst and the metallocene system 
catalyst are well-known, for example, as follows. 
[0014] (Soluble vanadium compound) As a soluble vanadium compound 
which forms a vanadium system catalyst, the vanadium compound expressed 
with the following type (2) or (3) is mentioned. 
VO(ORl)aXlb - (2) 
V(ORl)cXld- (3) 

A hydrocarbon group and XI are halogen atoms Rl among a formula. 
[0015] a, b, c, and d are numbers which fill 0<=a<=3, 0<=b<=3, 2<=a+b<=3, 
0<=c<=4, 0<=d<=4, and 3 <=c+d<=4, respectively. In addition, the electron- 
releasing addition product of the soluble vanadium compound obtained by 
contacting electron releasing as a soluble vanadium compound can also be 
used. 

(Organoaluminium compound) As the organoaluminium compound which 
forms a vanadium system catalyst, As such a compound that can use the 
compound which has at least one aluminum-carbon to carbon bond for 
intramolecular, it is the organoaluminium compound and m aluminum(R2) 
(OR3) n Hp X2q which are expressed with a following general formula (4), 
for example. - (4) 

(R2 and R3 are hydrocarbon groups which may differ even if mutually the 
same, and usually contain preferably 1-15 carbon atoms [ 1-4 ] among a 
formula.) X2 is a halogen atom, m is a number with which 0< m<=3 and n 
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fill 0<=n<3, p fills 0<=p<3, and q fills 0<=q<3, and, moreover, is m+n+p 
+q=3. 

The ** alkylation thing of the 1st group metal and aluminium which are 
expressed with a following general formula (5) etc. is mentioned. 
[0016] (Ml) aluminum (R2) - (5) 

(Ml is Li, Na, or K among a formula, and R2 is the same as R2 of said 
general formula (4).) 

(Metallocene compound) The metallocene compound which forms a 
metallocene system catalyst is a metallocene compound of the transition 
metal chosen from the 4th group of a periodic table, and the compound 
expressed with a following general formula (6) as a concrete example is 
mentioned. 
[0017] M2Lx - (6) 

Here, the valence of the transition metal M2 and L of the transition metal and 
x as which M2 is chosen from the 4th group of a periodic table are ligands. 
There are zirconium, titanium, hafnium, etc. as an example of the transition 
metal shown by M2. L is a ligand which carries out coordination to the 
transition metal M2, among those at least one ligand L is a ligand which has a 
cyclopentadienyl frame, and the ligand which has this cyclopentadienyl 
frame may have a substituent. 

[0018] As the ligand L which has a cyclopentadienyl frame, For example, a 
cyclopentadienyl group, a methylcyclopentadienyl machine, an 
ethylcyclopentadienyl machine, n- or i-propylcyclopentadienyl machine, n-, 
i-, sec-, or t-butylcyclopentadienyl machine, A dimethylcyclopentadienyl 
machine, a methylpropyl cyclopentadienyl group, Alkyl or cycloalkyl 
substituent cyclopentadienyl groups, such as a methylbutyl cyclopentadienyl 
group and a methylbenzyl cyclopentadienyl group; an indenyl group, 4, 5 and 
6, 7-tetrahydroindenyl machine, a fluorenyl group, etc. are mentioned further. 
Hydrogen of the group which has this cyclopentadienyl frame may be 
replaced by the halogen atom or the trialkylsilyl group. 
[0019] When the aforementioned metallocene compound has two or more 
groups which have a cyclopentadienyl frame as a ligand L, The groups which 
have two cyclopentadienyl frames among those Ethylene, Alkylene groups, 
such as propylene; you may be combined through displacement silylene 
machines, such as displacement alkylene group; silylene machines, such as 
isopropylidene and diphenylmethylene, or a dimethylsilylene machine, a 
diphenyl silylene machine, and a methylphenyl silylene machine, etc. 
[0020] As ligands L other than the ligand which has a cyclopentadienyl frame 
(ligand which does not have a cyclopentadienyl frame), The hydrocarbon 
group, the alkoxy group, the aryloxy machine, the sulfonic acid content 
machine (- S03R4), halogen atom, or hydrogen atom (here) of the numbers 
of carbon atoms 1-12 R4 is the aryl group replaced by an alkyl group, the 
alkyl group replaced by the halogen atom, the aryl group, the halogen atom, 
or the alkyl group, etc. - it is mentioned. 

[0021] (Example- 1 of a metallocene compound) The metallocene compound 
expressed with the above-mentioned general formula (6) is more specifically 
expressed with a following general formula (7), when the valence of a 
transition metal is 4, for example. 
R5kR61R7mR8nM2 - (7) 

or [ that the transition metal with which M2 is chosen from the 4th group of a 
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periodic table, the group (ligand) on which R5 has a cyclopentadienyl frame, 
R6, R7, and R8 have a cyclopentadienyl frame independently here, 
respectively ] -- or it is the group (ligand) which it does not have, k is one or 
more integers and is k+l+m+n=4. 

[0022] M2 is zirconium and the example of the metallocene compound 
containing at least two ligands which have a cyclopentadienyl frame is given 
to the next. Screw A zirconium monochrome RIDOMONO hydride, 
(Cyclopentadienyl) Bis(cyclopentadienyl)zirconiumdichloride, a bis(l- 
methyl 3-butylcyclopentadienyl) zirconium screw 

(trifluoromethanesulfonate), bis(l, 3-dimethylcyclopentadienyl) zirconium 
dichloride, etc. 

[0023] In the aforementioned compound, at least 1 and 3- can also use the 
compound with which at least 1 and 2- transposed the substituent 
cyclopentadienyl group to the substituent cyclopentadienyl group. Moreover, 
in the above-mentioned general formula (7) as another example of a 
metallocene compound, At least two, for example, R5 and R6, of R5, R6, R7, 
and R8 are the group (ligand) which has a cyclopentadienyl frame. The 
metallocene compound of the bridge type with which this at least two group 
is combined through the alkylene group, the displacement alkylene group, the 
silylene machine, or the displacement silylene machine can also be used. At 
this time, R7 and R8 are the same as that of ligands L other than the ligand 
which has independently the cyclopentadienyl frame mentioned above, 
respectively. <BR> [0024] As a such bridge type metallocene compound, 
Ethylene bis(indenyl) dimethyl zirconium, ethylene bis(indenyl) 
zirconiumdichloride, Isopropylidene (cyclopentadienyl fluorenyl) zirconium 
dichloride, diphenyl silylene bis(indenyl)zirconiumdichloride, methylphenyl 
silylene bis(indenyl)zirconiumdichloride, etc. are mentioned. 
[0025] (Example-2 of a metallocene compound) As an example of another 
metallocene compound, the metallocene compound given in JP,H4-268307,A 
expressed with a following general formula (8) is mentioned again. 
[0026] 
[Formula 1] 



[0027] Here, M2 is the 4th group transition metal of a periodic table, and 
titanium, zirconium, and hafnium are specifically mentioned. Even when Rl 1 
and R12 are mutually the same, even if it differs Are good. Hydrogen atom; 
Alkyl-group [ of the numbers of carbon atoms 1-10 ]; Alkoxy group [ of the 
numbers of carbon atoms 1-10 ]; aryl group [ of the numbers of carbon atoms 
6-10 ]; - aryloxy machine [ of the numbers of carbon atoms 6-10 ]; - 
alkenyl-group [ of the numbers of carbon atoms 2-10 ]; - arylated alkyl 
machine [ of the numbers of carbon atoms 7-40 ]; - alkyl aryl machine [ of 
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the numbers of carbon atoms 7-40 ]; -- aryl alkenyl-group [ of the numbers of 
carbon atoms 8-40 ]; - Or it is a halogen atom and is a chlorine atom 
preferably. 

[0028] Even when R13 and R14 are mutually the same, even if it differs The 
alkyl group of the numbers of carbon atoms 1-10 which are good and of 
which hydrogen atom; halogen atom; halogenation may be done; it is aryl 
group;-N(R20)2 of the numbers of carbon atoms 6-10, -SR20, -OSi(R20)3, - 
Si(R20)3, or -P(R20) 2 set. here - R20 - a halogen atom - desirable - the 
chlorine atom; numbers of carbon atoms 1-10 - desirable - alkyl-group [ of 
1-3 ];, or the numbers of carbon atoms 6-10 - it is the aryl group of 6-8 
preferably. As for R13 and especially R14, it is desirable that it is a hydrogen 
atom. 

[0029] except for the hydrogen atom, even if R15 and R16 are mutually [ it is 
the same as R13 and R14, and ] the same, they may differ from each other, 
and they are preferably the same. Methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, trifluoromethyl, etc. are mentioned to the alkyl group of the 
numbers of carbon atoms 1-4 which may be halogenated, and a concrete 
target, and R15 and R16 have especially preferably desirable methyl. 
[0030] In the above-mentioned general formula (8), R17 is chosen from the 
following group. 
[0031] 
[Formula 2] 

R 21 R 21 R 21 R 21 

— M 3 — , — M 3 — M 3 — , — M 3 — (C(R 23 ) 2 ) — 
R 22 R 22 R 22 R 22 



R 21 R 21 R 21 

I 'a 
— O-M 3 — O— % C t — O — M — 

R 22 R 22 R 22 

[0032] = BR21, =A1R21, -germanium-, -Sn-, -0-, -S-, =SO, =S02, =NR21, 
=CO, =PR21, =P(0) R21, etc. M3 - silicon, germanium, or tin - they are 
silicon or germanium preferably. Even when R21, R22, and R23 are mutually 
the same here, even if it differs Are good. Hydrogen atom; Halogen atom; 
Alkyl-group [ of the numbers of carbon atoms 1-10 ]; Fluoro alkyl-group [ of 
the numbers of carbon atoms 1-10 ]; aryl group [ of the numbers of carbon 
atoms 6-10 ]; - fluoro aryl group [ of the numbers of carbon atoms 6-10 ]; — 
alkoxy group [ of the numbers of carbon atoms 1-10 ]; - alkenyl-group [ of 
the numbers of carbon atoms 2-10 ]; - the number of carbon atoms 7 - 40 
arylated- alkyl machine; - aryl alkenyl-group [ of the numbers of carbon 
atoms 8-40 ] ; — Or it is the alkyl aryl machine of the numbers of carbon 
atoms 7-40. "R21 and R22", or "R21 and R23" may become together with the 
atom which they combine, respectively, and a ring may be formed. 
[0033] Moreover, as for R17, it is desirable that it is =CR21R22, =SiR21R22, 
=GeR21R22, -0-, -S-, =SO, =PR21, or =P(0) R21. You may differ, even if 
R18 and R19 are mutually the same, and the same thing as R21 is mentioned. 
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you may differ, even if m and n are mutually the same - respectively -- 0, 1, 
or 2 -- it is 0 or 1 preferably -- m+n -- 0, 1, or 2 -- it is 0 or 1 preferably. 
[0034] The following compound is mentioned as an example of a 
metallocene compound expressed with the above-mentioned general formula 
(8). rac-ethylene (2-methyl 1-indenyl) 2-zirconium dichloride, rac- 
dimethylsilylene (2-methyl 1-indenyl) 2-zirconium dichloride, etc. These 
metallocene compounds can be manufactured by the method of a description 
to JP,H4-268307,A, for example. 

[0035] (Example-3 of a metallocene compound) As a metallocene compound, 
the metallocene compound expressed with a following general formula (9) 
can also be used again. 
[0036] 
[Formula 3] 



[0037] Among a formula, M3 shows the transition metal atom of the 4th 
group of a periodic table, and is specifically titanium, zirconium, hafnium, 
etc. Even if R24 and R25 are mutually the same, they may differ from each 
other, and they show a hydrogen atom, a halogen atom, the hydrocarbon 
group of the numbers of carbon atoms 1-20, the halogenated hydrocarbon 
machine of the numbers of carbon atoms 1-20, a silicon content machine, an 
oxygen content machine, a sulfur content machine, a nitrogen content 
machine, or a phosphorated group. 

[0038] As for R24, it is desirable that it is a hydrocarbon group, and it is 
especially desirable that they are methyl, ethyl, or the alkyl group of the 
numbers of carbon atoms 1-3 of propyl. R25 has hydrogen or a desirable 
hydrocarbon group, and it is especially desirable that they are a hydrogen 
atom or methyl, ethyl, or the alkyl group of the numbers of carbon atoms 1-3 
of propyl. Even if R26, R27, R28, and R29 are mutually the same, they may 
differ from each other, and they show a hydrogen atom, a halogen atom, the 
hydrocarbon group of the numbers of carbon atoms 1-20, and the halogenated 
hydrocarbon machine of the numbers of carbon atoms 1-20. In these, it is 
desirable that they are hydrogen, a hydrocarbon group, or a halogenated 
hydrocarbon machine. At least one of R26, R27, R27, R28 and R28, and R29 
sets may become together with the carbon atom which they have combined, 
and they may form the aromatic ring of a monocycle. Moreover, in a certain 
case, two or more sorts of these may combine with each other, and, as for the 
group besides Motomochi who forms an aromatic ring, the hydrocarbon 
group or the halogenated hydrocarbon machine may be annular. In addition, 
when R29 is substituents other than an aromatic group, it is desirable that it is 
a hydrogen atom. 

[0039] Even when X3 and X4 are mutually the same, even if it differs [ Y 
which is good and shows a hydrogen atom, a halogen atom, the hydrocarbon 
group of the numbers of carbon atoms 1-20, the halogenated hydrocarbon 
machine of the numbers of carbon atoms 1-20, an oxygen content machine, 
or a sulfur content machine ] The divalent hydrocarbon group of the numbers 
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of carbon atoms 1-20, the divalent halogenated hydrocarbon machine of the 
numbers of carbon atoms 1-20, A divalent silicon content machine, a divalent 
germanium content machine, a divalent tin content machine, - O-, -CO-, -S-, - 
SO-, -S02-, -NR30-, - P(R30)-, -P(O) and (R30)-, -BR30-, or -A1R30- 
(however, R30 a hydrogen atom, a halogen atom, the hydrocarbon group of 
the numbers of carbon atoms 1-20, the halogenated hydrocarbon machine of 
the numbers of carbon atoms 1-20) is shown. 

[0040] In the aforementioned formula, what is expressed with the following 
formula is mentioned as a ligand which carries out coordination to M3 
including the aromatic ring of the monocycle which at least 1 set combines 
mutually and forms among R26, R27, R27, R28 and R28, and R29. 
[0041] 
[Formula 4] 



[0042] (Y is the same as what was shown in the front type among a formula.) 
(Example-4 of a metallocene compound) As a metallocene compound, the 
metallocene compound expressed with a following general formula (10) can 
also be used. 
[0043] 
[Formula 5] 



[0044] M3, R24, R25, R26, R27, R28, and R29 are the same as what was 
used with the above-mentioned general formula (9) among a formula. It is 
desirable that two groups which contain R26 among R26, R27, R28, and R29 
are alkyl groups, and it is desirable that R26, R28, or R28 and R29 are an 
alkyl group. As for this alkyl group, it is desirable that it is the 2nd class or 
the 3rd class alkyl group. Moreover, this alkyl group may be replaced by the 
halogen atom and the silicon content machine, and the substituent illustrated 
by R24 and R25 is mentioned as a halogen atom and a silicon content 
machine. 

[0045] As for groups other than an alkyl group, it is desirable among R26, 
R27, R28, and R29 that it is a hydrogen atom. Moreover, two sorts of groups 
chosen from these may combine with each other, and R26, R27, R28, and 
R29 may form a monocycle or many rings other than an aromatic ring. As a 
halogen atom, the same thing as the above R24 and R25 is mentioned. 
[0046] The same thing as the above is mentioned as X3, X4, and Y. The 
concrete example of a metallocene compound expressed with the above- 
mentioned general formula (10) is shown below, rac-dimethylsilylene screw 
Zirconium dichloride, rac-dimethylsilylene bis(2, 4, 7-bird methyl 1-indenyl) 




v 




- (10) 
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zirconium dichloride, (4, 7-dimethyl 1-indenyl) rac-dimethylsilylene bis(2, 4, 
6-bird methyl 1-indenyl) zirconium dichloride etc. 

[0047] In these compounds, the transition metal compound which transposed 

the zirconium metal to the titanium metal and the hafnium metal can also be 

used. Although a transition metal compound is usually used as a racemic 

modification, R type or an S-type can also be used for it. 

(Example-5 of a metallocene compound) As a metallocene compound, the 

metallocene compound expressed with a following general formula (1 1) can 

also be used. 

[0048] 

[Formula 6] 



-(ID 



[0049] The same atom or the same group is mentioned among a formula with 
the above-mentioned general formula (9) having explained M3, R24, X3, X4, 
and Y. As for R24, it is desirable that it is a hydrocarbon group, and it is 
especially desirable that it is the alkyl group of the numbers of carbon atoms 
1-4 of methyl, ethyl, propyl, or butyl. R25 shows the aryl group of the 
numbers of carbon atoms 6-16. As for R25, it is desirable that they are a 
phenyl and naphthyl. The aryl group may be replaced by the hydrocarbon 
group of a halogen atom and the numbers of carbon atoms 1-20, or the 
halogenated hydrocarbon machine of the numbers of carbon atoms 1-20. 
[0050] As X3 and X4, it is desirable that it is the hydrocarbon group of a 
halogen atom and the numbers of carbon atoms 1-20. The concrete example 
of a metallocene compound expressed with the above-mentioned general 
formula (11) is shown below, rac-dimethylsilylene screw Zirconium 
dichloride, rac-dimethylsilylene bis(2-methyl 4-phenyl 1-indenyl) zirconium 
dichloride, (4-phenyl 1-indenyl) rac-dimethylsilylene bis(2-methyl 4-(alpha- 
naphthyl)- 1-indenyl) zirconium dichloride, rac-dimethylsilylene bis(2-methyl 
4-(beta-naphthyl)- 1-indenyl) zirconium dichloride, rac-dimethylsilylene bis(2- 
methyl 4-(l-anthryl)-l-indenyl) zirconium dichloride, etc. Moreover, in these 
compounds, the transition metal compound which transposed the zirconium 
metal to the titanium metal or the hafnium metal can also be used. 
[0051] (Example-6 of a metallocene compound) The metallocene compound 
expressed with a following general formula (12) can also be used as a 
metallocene compound again. 
LaM4X52 - (12) 

Here, M4 is the metal of the 4th group of a periodic table, or a lanthanide 
series. La is the derivative of a derealization pi bonding machine, and is a 
group which has given restricted geometry form to the metal M4 active site. 
X5 is a gel mill machine which may differ even if mutually the same, and 
contains a hydrogen atom, a halogen atom, a with a number of carbon atoms 
of 20 or less hydrocarbon group, the silyl machine containing 20 or less 
silicon, or 20 or less germanium. 

[0052] In this compound, the compound shown by the following formula is 
desirable. 
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[0053] 
[Formula 7] 



z y 

J-J 



V) 2 



■••(13) 



[0054] M4 is titanium, zirconium, or hafnium. X5 is the same as that of what 
was explained with the above-mentioned general formula (12). Cp is a 
substituent cyclopentadienyl group which is carrying out pi bonding to M4, 
and has Substituent Z. Z is oxygen, sulfur, boron, or the element (for 
example, silicon, germanium, or tin) of the 4th group of a periodic table. 
[0055] Y is the ligand containing nitrogen, a phosphorus, oxygen, or sulfur, 
and may form condensed ring by Z and Y. The concrete example of a 
metallocene compound expressed with such a formula is shown below. 
(Dimethyl (t-butyl amide) (tetramethyl eta5 -cyclopentadienyl) Silang) 
Titanium dichloride, titanium dichloride (-(tetramethyl (t-butyl amide) eta5- 
cyclopentadienyl) 1, 2-efhane diyl), etc. Moreover, in this metallocene 
compound, the compound which transposed titanium to zirconium or 
hafnium can also be mentioned. 

[0056] (Example-7 of a metallocene compound) As a metallocene compound, 
the metallocene compound expressed with a following general formula (14) 
can also be used again. 
[0057] 
[Formula 8] 



[0058] It is the transition metal atom of the 4th group of a periodic table, and 
M3 is titanium, zirconium, or hafnium, and, specifically, is zirconium 
preferably. Even if R31 is mutually the same, may differ, among those at 
least one or more pieces The aryl group of the numbers of carbon atoms 11- 
20, At least two groups which are the arylated alkyl machine of the numbers 
of carbon atoms 12-40, the aryl alkenyl group of the numbers of carbon 
atoms 13-40, the alkyl aryl machine of the numbers of carbon atoms 12-40, 
or a silicon content machine, or adjoin among the groups shown by R31 are 
those carbon atoms to combine. The singular number, two or more aromatic 
rings, or an aliphatic series ring is formed. In this case, numbers of carbon 
atoms are 4-20 as a whole including the carbon atom with which R31 
combines the ring formed of R31. 

[0059] R31 other than R31 which form an aryl group, an arylated alkyl 
machine, the aryl alkenyl group, the alkyl aryl machine and the aromatic ring, 
and the aliphatic series ring is the alkyl group or silicon content machine of a 
hydrogen atom, a halogen atom, and the numbers of carbon atoms 1-10. Even 




- (1 4) 
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when R32 is mutually the same, even if it differs It is good and A hydrogen 
atom, a halogen atom, the alkyl group of the numbers of carbon atoms 1-10, 
The aryl group of the numbers of carbon atoms 6-20, the alkenyl group of the 
numbers of carbon atoms 2-10, They are the arylated alkyl machine of the 
numbers of carbon atoms 7-40, the aryl alkenyl group of the numbers of 
carbon atoms 8-40, the alkyl aryl machine of the numbers of carbon atoms 7- 
40, a silicon content machine, an oxygen content machine, a sulfur content 
machine, a nitrogen content machine, or a phosphorated group. 
[0060] Moreover, at least two groups which adjoin among the groups shown 
by R32 may form the singular number, two or more aromatic rings, or an 
aliphatic series ring with those carbon atoms to combine. In this case, R32 
other than R32 in which numbers of carbon atoms are 4-20, and form the 
aromatic ring and the aliphatic series ring as a whole including the carbon 
atom with which R32 combines the ring formed of R32 is the alkyl group or 
silicon content machine of a hydrogen atom, a halogen atom, and the 
numbers of carbon atoms 1-10. 

[0061] In addition, the mode from which a fluorenyl group becomes structure 
like the following formula is also contained in the group which two groups 
shown by R32 consist of by forming the singular number, two or more 
aromatic rings, or an aliphatic series ring. 
[0062] 
[Formula 9] 



[0063] As for R32, it is desirable that they are a hydrogen atom or an alkyl 
group, and it is especially desirable that they are a hydrogen atom or methyl, 
ethyl, and the hydrocarbon group of the numbers of carbon atoms 1-3 of 
propyl. As a fluorenyl group which has R32 as such a substituent, 2 and 7- 
dialkyl fluorenyl group is raised as a suitable example, and the alkyl group of 
the numbers of carbon atoms 1-5 is mentioned as 2 in this case, and an alkyl 
group of 7-dialkyl. Moreover, even if R31 and R32 are mutually the same, 
they may differ. 

[0064] Even when R33 and R34 are mutually the same, even if it differs It is 
good and The same hydrogen atom as the above, a halogen atom, the alkyl 
group of the numbers of carbon atoms 1-10, The aryl group of the numbers of 
carbon atoms 6-20, the alkenyl group of the numbers of carbon atoms 2-10, 
They are the arylated alkyl machine of the numbers of carbon atoms 7-40, the 
aryl alkenyl group of the numbers of carbon atoms 8-40, the alkyl aryl 
machine of the numbers of carbon atoms 7-40, a silicon content machine, an 
oxygen content machine, a sulfur content machine, a nitrogen content 
machine, or a phosphorated group. As for R33 and R34, it is [ among these ] 
desirable that at least one side is the alkyl group of the numbers of carbon 
atoms 1-3. 

[0065] Even if X3 and X4 are mutually the same, they may differ from each 
other, and they are a hydrogen atom, a halogen atom, the hydrocarbon group 
of the numbers of carbon atoms 1-20, the halogenated hydrocarbon machine 
of the numbers of carbon atoms 1-20, an oxygen content machine, a sulfur 
content machine, a nitrogen content machine, or the conjugated diene residue 
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formed from X3 and X4. As a conjugated diene residue formed from X3 and 
X4, the residue of 1,3-butadiene, 2, 4-hexadiene, 1 -phenyl 1,3-pentadiene, 1, 
and 4-diphenyl butadiene is desirable, and these residues may be further 
replaced by the hydrocarbon group of the numbers of carbon atoms 1-10. 
[0066] As X3 and X4, it is desirable that it is the hydrocarbon group or sulfur 
content machine of a halogen atom and the numbers of carbon atoms 1-20. Y 
The divalent hydrocarbon group of the numbers of carbon atoms 1-20, the 
divalent halogenated hydrocarbon machine of the numbers of carbon atoms 1- 
20, A divalent silicon content machine, a divalent germanium content 
machine, a divalent tin content machine, - 0-, -CO-, -S-, -SO-, -S02-, - 
NR35-, - P(R35)-, -P(O) and (R35)-, -BR35-, or -A1R35 - (however, R35 a 
hydrogen atom, a halogen atom, the hydrocarbon group of the numbers of 
carbon atoms 1-20, the halogenated hydrocarbon machine of the numbers of 
carbon atoms 1-20) It is shown. 

[0067] Also among these divalent groups, what the shortest connection part 
of -Y- consists of by one piece or two atoms is desirable. Moreover, R35 is a 
halogen atom, the hydrocarbon group of the numbers of carbon atoms 1-20, 
and the halogenated hydrocarbon machine of the numbers of carbon atoms 1- 
20. As for Y, it is desirable that it is the hydrocarbon group, the divalent 
divalent silicon content machine, or the divalent divalent germanium content 
machine of the numbers of carbon atoms 1-5, it is more desirable that it is a 
divalent silicon content machine, and it is desirable that they are especially 
alkyl silylene, alkyl aryl silylene, or aryl silylene. 

[0068] (Example-8 of a metallocene compound) As a metallocene compound, 
the metallocene compound expressed with a following general formula (15) 
can also be used again. 
[0069] 

[Formula 10] 

< ,* 

R 3B R 39 M 3 
R 36 y- 

(15) 



[0070] Among a formula, M3 is the transition metal atom of the 4th group of 
a periodic table, is specifically titanium, zirconium, or hafnium, and is 
zirconium preferably. Even if R36 is mutually the same, it may differ, and it 
is a hydrogen atom, a halogen atom, the alkyl group of the numbers of carbon 
atoms 1-10, the aryl group of the numbers of carbon atoms 6-10, the alkenyl 
group of the numbers of carbon atoms 2-10, a silicon content machine, an 
oxygen content machine, a sulfur content machine, a nitrogen content 
machine, or a phosphorated group. In addition, the above-mentioned alkyl 
group and the alkenyl group may be replaced by the halogen atom. 
[0071] As for R36, it is desirable that they are an alkyl group, an aryl group, 
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or a hydrogen atom, and it is [ among these ] especially desirable that they 
are an aryl group or hydrogen atoms, such as a hydrocarbon group of the 
numbers of carbon atoms 1-3 of methyl, ethyl, n-propyl, and i-propyl, a 
phenyl, alpha-naphthyl, and beta-naphthyl. Even when R37 is mutually the 
same, even if it differs It is good and A hydrogen atom, a halogen atom, the 
alkyl group of the numbers of carbon atoms 1-10, The aryl group of the 
numbers of carbon atoms 6-20, the alkenyl group of the numbers of carbon 
atoms 2- 1 0, They are the arylated alkyl machine of the numbers of carbon 
atoms 7-40, the aryl alkenyl group of the numbers of carbon atoms 8-40, the 
alkyl aryl machine of the numbers of carbon atoms 7-40. a silicon content 
machine, an oxygen content machine, a sulfur content machine, a nitrogen 
content machine, or a phosphorated group. In addition, halogen may replace 
the above-mentioned alkyl group, an aryl group, the alkenyl group, the 
arylated alkyl machine, the aryl alkenyl group, and the alkyl aryl machine. 
[0072] As for R37, it is desirable that they are a hydrogen atom or an alkyl 
group, and it is [ among these ] especially desirable that it is the hydrocarbon 
group of the numbers of carbon atoms 1-4 of a hydrogen atom or methyl, 
ethyl, n-propyl, i-propyl, n-butyl, and tert-butyl. Moreover, even if said R36 
and R37 are mutually the same, they may differ. R38 and R39. either is the 
alkyl group of the numbers of carbon atoms 1-5, and another side is a 
hydrogen atom, a halogen atom, the alkyl group of the numbers of carbon 
atoms 1-10, the alkenyl group of the numbers of carbon atoms 2- 1 0. a silicon 
content machine, an oxygen content machine, a sulfur content machine, a 
nitrogen content machine, or a phosphorated group. 
[0073] Either is the alkyl group of the numbers of carbon atoms 1 -3. such as 
methyl, ethyl, and propyl, R38 and R39, and, as for another side, it is 
[ among these ] desirable that it is a hydrogen atom. Even if X3 and X4 are 
mutually the same, they may differ from each other, and they are a hydrogen 
atom, a halogen atom, the hydrocarbon group of the numbers of carbon atoms 
1-20, the halogenated hydrocarbon machine of the numbers of carbon atoms 
1-20, an oxygen content machine, a sulfur content machine, a nitrogen 
content machine, or the conjugated diene residue formed from X3 and X4. It 
is [ among these ] desirable that it is the hydrocarbon group of a halogen 
atom or the numbers of carbon atoms 1-20. 

[0074] Y The divalent hydrocarbon group of the numbers of carbon atoms 1- 
20, the divalent halogenated hydrocarbon machine of the numbers of carbon 
atoms 1-20, A divalent silicon content machine, a divalent germanium 
content machine, a divalent tin content machine, - O-, -CO-, -S-, -SO-, - 
S02-, -NR40-, - P(R40)-, -P(O) and (R40)-, -BR40-, or -A1R40 - (however. 
R40 a hydrogen atom, a halogen atom, the hydrocarbon group of the numbers 
of carbon atoms 1-20, the halogenated hydrocarbon machine of the numbers 
of carbon atoms 1-20) It is shown. 

[0075] Y is the divalent hydrocarbon group of the numbers of carbon atoms 1- 
5, and a divalent silicon content machine among these. Or it is desirable that 
it is a divalent germanium content machine, it is more desirable that it is a 
divalent silicon content machine, and it is desirable that they are especially 
alkyl silylene, alkyl aryl silylene, or aryl silylene. The metallocene compound 
explained above is independent, or is combined two or more sorts and used. 
Moreover, you may dilute and use a metallocene compound for a 
hydrocarbon or halogenated hydrocarbon. 

[0076] (Organic aluminium oxy compound) An organic aluminium oxy 
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compound may be well-known alumino oxan, and may be an organic 
aluminium oxy compound of benzene insolubility. Such well-known alumino 
oxan is specifically expressed with the following formula. 
[0077] 

[Formula 11] 



[0078] R is hydrocarbon groups, such as a methyl group, an ethyl group, a 
propyl group, and butyl, here - desirable - a methyl group and an ethyl 
group - it is a methyl group especially preferably and m is the integer of 5- 
40 preferably two or more. Alumino oxan is an alkyloxy aluminium unit 
(here) expressed with the alkyloxy aluminium unit and formula (OA1 (R")) 
which are expressed with a formula (OA1 (R')). R and R' - 'can illustrate the 
same hydrocarbon group as R - R' and R' - 'expresses the group which is 
different from each other, from - even if formed from the becoming mixed 
alkyloxy aluminium unit It is good. In addition, the organic aluminium oxy 
compound may contain the organic compound component of metals other 
than a small amount of aluminiums. 

[0079] (Ionization ionicity compound) As an ionization ionicity compound 
(called an ionicity ionization compound and an ionicity compound), Lewis 
acid, an ionicity compound, a borane compound, and a carborane compound 
can be illustrated. As Lewis acid, the compound expressed with BR3 (R is 
the phenyl group or fluorine which may have substituents, such as fluorine, a 
methyl group, and a trifluoromethyl machine.) is mentioned. As the concrete 
thing of Lewis acid **, trifluoro boron, triphenyl boron, tris (4-fluoro phenyl) 
boron, Tris (3, 5-difluoro phenyl) boron, tris (4-fluoro methylphenyl) boron, 
tris (pentafluorophenyl) boron, tris (p-tolyl) boron, tris (o-tolyl) boron, tris (3, 
5-dimethylphenyl) boron, etc. are mentioned. 

[0080] As said ionicity compound, trialkyl displacement ammonium salt, N, 
and N-dialkyl anilinium salt, dialkyl ammonium salt, a thoria reel 
HOSUFONIUMU salt, etc. are mentioned. As trialkyl displacement 
ammonium salt as an ionicity compound, triethyl ammonium tetra (phenyl) 
boron, bird propyl ammonium tetra (phenyl) boron, bird (n-butyl) ammonium 
tetra (phenyl) boron, etc. are mentioned. As dialkyl ammonium salt as an 
ionicity compound, JI (1 -propyl) ammonium tetra (pentafluorophenyl) boron, 
dicyclohexyl ammonium tetra (phenyl) boron, etc. are mentioned. 
[0081] As said ionicity compound **, triphenylcarbeniumtetrakis 
(pentafluorophenyl)borate, N, and N-dimethyl anilinium tetrakis 
(pentafluorophenyl) borate, FEROSENIUMU tetra-(pentafluorophenyl) 
borate, etc. can also be mentioned. As said borane compound **, decaborane 
(9); Screw [bird (n-butyl) ammonium] nona borate, The salt of metal borane 
anions, such as screw [bird (n-butyl) ammonium] deca borate and screw [bird 
(n-butyl) ammonium] bis(dodeca hydride dodeca borate) nickel acid chloride 
(III), etc. is mentioned. 

[0082] As said carborane compound, they are 4-KARUBA nona borane (9), 
1, and 3-JIKARUBA nona borane (8), The salt of metal carborane anions, 
such as screw [bird (n-butyl) ammonium] bis(undecahydride 7-Culver undeca 
borate) nickel acid chloride (IV), etc. is mentioned. Such an ionization 
ionicity compound is independent, or is combined two or more sorts and 





R 
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used. Moreover, said carrier compound can be made to be able to support an 
organic aluminium oxy compound and an ionization ionicity compound, and 
they can also be used. 

[0083] Moreover, it faces forming a metallocene system catalyst and the 
organoaluminium compound described above with the organic aluminium 
oxy compound and/or the ionization ionicity compound may be used. 
(Polymerization) The ethylene system polymer (A) used by this invention 
carries out copolymerization of other monomers which usually carry out 
homopolymerization of the ethylene by the liquid phase under existence of 
the above-mentioned vanadium system catalyst or a metallocene system 
catalyst, or carry out copolymerization according to ethylene, alpha olefin, 
and necessity. Under the present circumstances, although a hydrocarbon 
solvent is generally used, you may use alpha olefin as a solvent. In addition, 
each monomer used here is as having mentioned above. 
[0084] As for a polymerization method, an ethylene system polymer (A) is 
grains in solvents, such as hexane. Solution polymerization which 
polymerizes after the ethylene system polymer (A) has fused by a solvent, 
coexistence, or independent with vapor phase polymerization which 
polymerizes without using suspension polymerization and the solvent which 
polymerize in the state of existing, and the polymerization temperature of 140 
degrees C or more is possible, and solution polymerization is desirable by 
both sides of economical efficiency and quality also in it. 
[0085] a polymerization reaction -- a batch method or a continuous 
magnetization method -- you may carry out by which method. It faces 
[ polymerizing and ] with a batch method and the aforementioned catalyst 
component is used under the concentration explained below, the case where a 
vanadium system catalyst is used -- the concentration of the soluble 
vanadium compound within a polymerization system -- usually -- 0.01 - 5 
millimole / liter (polymerization volume) -- they are 0.05 - 3 millimole / liter 
preferably. A soluble vanadium compound has the desirable thing of the 
concentration of the soluble vanadium compound which exists in a 
polymerization system preferably supplied by one 1 to 5 times the 
concentration of this still more preferably one to 7 times 10 or less times. 
Moreover, an organoaluminium compound is the molar ratio (aluminum/V) 
of an aluminium atom to the vanadium atom within a polymerization system, 
and is supplied in the quantity of 3-20 preferably [ it is desirable and ] to 2- 
50, and a pan two or more. 

[0086] A soluble vanadium compound and an organoaluminium compound 
are usually diluted with said hydrocarbon solvent and/or a liquefied 
monomer, and are supplied. Under the present circumstances, although it is 
desirable for the aforementioned concentration to dilute as for a soluble 
vanadium compound, as for an organoaluminium compound, it is desirable to 
adjust to 50 or less times [ of the concentration within a polymerization 
system ] arbitrary concentration, and to be supplied in a polymerization 
system. 

[0087] moreover - the case where a metallocene system catalyst is used - 
the concentration of the metallocene compound within a polymerization 
system - usually - 0.00005 - 0.1 millimole / liter (polymerization volume) - 
they are 0.0001 - 0.05 millimole / liter preferably, moreover - an organic 
aluminium oxy compound is the molar ratio (aluminum/transition metal) of 
an aluminium atom to the transition metal in the metallocene compound 
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within a polymerization system -- 1-10000 -- it is preferably supplied in the 
quantity of 10-5000. 

[0088] an ionization ionicity compound expresses with the molar ratio (an 
ionization ionicity compound / metallocene compound) of an ionization 
ionicity compound to the metallocene compound within a polymerization 
system - 0.5-20 - it is preferably supplied in the quantity of 1-10. Moreover, 
when an organoaluminium compound is used, it is usually used in about zero 
to 5 millimole / liter (polymerization volume), and quantity that serves as 
about zero to 2 millimole / liter preferably. 

[0089] When making it polymerize under existence of said vanadium system 
catalyst, a polymerization reaction - usually - temperature -[ 50-+ 100 
degrees C / preferably / it is -20-+60 degrees C still more preferably, and ] - 
30-+80 degrees C Below as for 4.9MPa (50kgf/cm2, gage pressure), a 
pressure is preferably performed under the condition below 2.0MPa (20kgf/ 
cm2, gage pressure) exceeding 0 exceeding 0. 

[0090] When making it polymerize under existence of said metallocene 
catalyst, a polymerization reaction - usually - temperature -[ 20-+180 
degrees C / preferably / it is 80-170 degrees C still more preferably, and ] 0- 
170 degrees C Below as for 7.8MPa (80kgf/cm2, gage pressure), a pressure is 
preferably performed under the condition below 4.9MPa (50kgf/cm2, gage 
pressure) exceeding 0 exceeding 0. 

[0091] The alpha olefin used ethylene and if needed is supplied to a 
polymerization system when polymerizing at a quantity rate from which the 
ethylene system polymer (A) of the above mentioned specific presentation is 
obtained. Moreover, molecular weight modifiers, such as hydrogen, can also 
be added when polymerizing. Thus, since the generated polymer will be 
obtained as polymerization liquid which usually contains this if it is made to 
polymerize, if it processes with a conventional method, the ethylene system 
polymer (A) concerning this invention will be obtained. 
[0092] As the synthetic method of an ethylene system polymer (A), the 
method of using various complex compound catalysts in addition to the 
above-mentioned metallocene catalyst is mentioned, and the polymerization 
method using the complex compound given in JP,200 1-2731, A as an 
example is mentioned. Specifically, it reacts with the complex compound 
expressed with a following general formula (16), and the complex compound 
expressed with an organometallic compound, an organic aluminium oxy 
compound, and a general formula (16). According to the catalyst for olefin 
polymerization which consists of at least one sort of compounds chosen from 
the compound which forms an ion pair, homopolymerization of the ethylene 
is carried out or copolymerization of ethylene and the alpha olefin is carried 
out. 

[0093] (Complex compound) 
[0094] 

[Formula 12] 
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(16) 



[0095] (In addition, although carrying out coordination is shown, N....M does 
not have to be made general, even if it is carrying out coordination in this 
invention.) 

The inside of a general formula (16) and M are the transition metal atoms 
(lanthanoids are also contained in three groups) of the 3-1 1th groups of a 
periodic table. It is shown, is three to 9 group's (lanthanoids are also 
contained in three groups) metal atom preferably, is the metal atom of three 
to 5 group, and nine groups more preferably, and is the metal atom of four 
groups or five groups still more preferably, and they are titanium, zirconium, 
and hafnium especially preferably. 

[0096] m -- 1-6 - the integer of 1-4 is shown preferably. Even when R41- 
R46 are mutually the same, even if it differs It may be good, a hydrogen 
atom, a halogen atom, a hydrocarbon group, a heterocyclic compound 
residue, an oxygen content machine, a nitrogen content machine, a boron 
content machine, a sulfur content machine, a phosphorated group, a silicon 
content machine, a germanium content machine, or a tin content machine 
may be shown, it may connect mutually [ two or more pieces ] of these, and 
the ring may be formed. 

[0097] In addition, as for R46, it is desirable that they are substituents other 
than hydrogen. R41-R46 may form the hydrocarbon ring which 2 or more of 
groups of these and the group which adjoins preferably connect mutually, and 
contains different atoms, such as a fat ring, a ring, or a nitrogen atom, and 
these rings may have a substituent further. Moreover, when m is two or more, 
R41-R46 belonging to one ligand, and R41-R46 belonging to other ligands 
may be connected. Furthermore, when m is two or more, even if R41 
comrades, R42 comrades, R43 comrades, R44 comrades, R45 comrades, and 
R46 comrades are mutually the same, they may differ. 
[0098] n is a number which fills the valence of M - concrete - 0-5 - 
desirable - 1-4 - it is the integer of 1-3 more preferably. X shows a 
hydrogen atom, a halogen atom, a hydrocarbon group, an oxygen content 
machine, a sulfur content machine, a nitrogen content machine, a boron 
content machine, an aluminium content machine, a phosphorated group, a 
halogen content machine, a heterocyclic compound residue, a silicon content 
machine, a germanium content machine, or a tin content machine. In 
addition, when n is two or more, even if mutually the same, you may differ. 
[0099] In addition, when n is two or more, it may combine with each other 
and two or more groups which may differ even if two or more groups shown 
by X are mutually the same, and are shown by X may form a ring. The 
concrete example of the complex compound expressed with such an above- 
mentioned general formula (16) is shown in paragraph number [ of JP,2001- 
2731, A] [0065] - [0076]. 

[0100] Moreover, as a complex compound expressed with a general formula 
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(16), there is a complex compound expressed with a following general 

formula (16a). 

[0101] 

[Formula 13] 

R 41 ^" Y "^\ R 42 
R 43 \=N^ ^N=/ R 47 

r44 ^m °^" >0 m" r48 

R C"V R ^ R 49 -(16a) 

[0102] M is shown among a formula and the transition metal atom of the 3- 
1 1th groups of a periodic table [ R41-R50 ] May differ, even if mutually the 
same, and A hydrogen atom, a halogen atom, a hydrocarbon group, A 
heterocyclic compound residue, an oxygen content machine, a nitrogen 
content machine, a boron content machine, a sulfur content machine, a 
phosphorated group, a silicon content machine, a germanium content 
machine, or a tin content machine is shown, it connects mutually [ two or 
more pieces ] of these, the ring may be formed, and n is a number which fills 
the valence of M. X A hydrogen atom, a halogen atom, a hydrocarbon group, 
an oxygen content machine, a sulfur content machine, A nitrogen content 
machine, a boron content machine, an aluminium content machine, a 
phosphorated group, a halogen content machine, [ a heterocyclic compound 
residue, a silicon content machine, a germanium content machine, or a tin 
content machine is shown, and ] when n is two or more May combine with 
each other, and two or more groups which may differ even if two or more 
groups shown by X are mutually the same, and are shown by X may form a 
ring, and [ Y ] The divalent joint machine containing at least one sort of 
elements chosen from the group which consists of oxygen, sulfur, carbon, 
nitrogen, a phosphorus, silicon, selenium, tin, and boron is shown, and when 
it is a hydrocarbon group, it is the group which consists of three or more 
carbon numbers. When n is two or more, the ring which two or more X 
connects mutually and forms may be an aromatic ring, or may be an aliphatic 
series ring. 

[0103] The concrete example of the complex compound expressed with the 
above-mentioned general formula (16a) is shown in the paragraph number 
[0085] of JP,200 1-2731, A, or [0087]. As an organometallic compound, the 
above-mentioned organoaluminium compound is used preferably. An 
organometallic compound is one- sort independent, or is combined two or 
more sorts and used. As an organic aluminium oxy compound, the above- 
mentioned organic aluminium oxy compound is used. Moreover, the organic 
aluminium oxy compound which contained the boron expressed with a 
following general formula (17) as an organic aluminium oxy compound can 
also be used. 
[0104] 

[Formula 14] 

R 53 V* - (17) 
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[0105] R51 shows the hydrocarbon group of the numbers of carbon atoms 1- 
10 among a formula. You may differ, even if R52 is mutually the same, and a 
hydrogen atom, a halogen atom, and a number of carbon atoms show the 
hydrocarbon group of 1-10. The above organic aluminium o\y compounds 
are one-sort independent, or are combined two or more sorts and used. 
[0106] The above-mentioned ionization ionicity compound is mentioned as a 
compound which reacts with the complex compound expressed with the 
above-mentioned general formula (16), and forms an ion pair. An ionization 
ionicity compound is one-sort independent, or is combined tw o or more sons 
and used. 

(Polymerization) A polymerization can be carried out also in any of the liquid 
phase polymerizing methods, such as a dissolution polymerization and 
suspension polymerization, or a vapor-phase-polymerization method. 
Specifically, it is as an inert hydrocarbon medium used in the liquid phase 
polymerizing method. Propane, butane, pentane, hexane, heptane, octane, 
Deccan, Aliphatic hydrocarbon, such as dodecane and kerosene; 
Cyclopentane, cyclohexane, Alicycle group hydrocarbons, such as 
methylcyclopentane; Benzene, toluene, Aromatic hydrocarbon, such as 
xylene; halogenated hydrocarbon or these mixtures, such as ethylene 
chloride, chlorobenzene, and dichloromethane, etc. can be mentioned, and 
olefin itself can also be used as a solvent. 

[0107] It faces polymerizing olefin using the above catalysts for olefin 
polymerization, and 10-12 to 10 - 2mol of complex compounds are usually 
preferably used in quantity which becomes 10-10 to 10 - 3mol. As for an 
organometallic compound, a molar ratio (an organometallic compound/Vl) 
with the transition metal atom (M) of an organometallic compound and a 
complex compound is usually used in 0.01-100,000, and quantity that is 
preferably set to 0.05-50,000. 

[0108] As for an organic aluminium oxy compound, the molar ratio 
(aluminum/M) of the aluminium atom in an organic aluminium oxy 
compound and the transition metal atom in a complex compound (M) is 
usually used in 10-500,000, and quantity that is preferably set to 20-100.000. 
As for an ionization ionicity compound, a molar ratio (an ionization ionicity 
compound /M) with the transition metal atom in an ionization ionicity 
compound and a complex compound (M) is usually used in 1-20, and 
quantity that is preferably set to 1-10. 

[0109] Moreover, the range of -50-+200 degrees C of polymerization 
temperature of olefin using such a catalyst for olefin polymerization is 
usually 0-170 degrees C preferably, polymerization preassure power -- 
usually - ordinary pressure - 9.8 MPa ( 100kg/cm2, gage pressure), it is 
preferably under ordinary pressure - the condition of 4.9MPa (50kg/cm2, 
gage pressure), and a polymerization reaction can be performed also in which 
method of a batch process, a half-continuous system, and a continuous 
system. It is also possible to divide a polymerization into two or more steps 
where reaction conditions differ, and to perform it furthermore. 
[0110] By this method, the ethylene system polymer which includes a vinyl 
type or vinylidene type unsaturated bond in the single-sided end of a polymer 
chain is obtained, and this ethylene system polymer is usable also as a grant 
object of -S03- of a denaturation ethylene system polymer (B). 
(B) A denaturation ethylene system polymer denaturation ethylene system 
polymer (B) is a denaturation ethylene system polymer in which ethylene 

hltp://dossicrl ipdl.inpit.go.jp/AIPN/aipn call lransl...ience \( 13 vS&Nll6=producls v5&Ntt7=&Nu8=&Nu9=&Ntl 1 0= (2 1 of 36)4/29/2008 S:43:S8 I'M 



Search Result 



homopolymerization, or ethylene / alpha olefin copolymer denaturalized with 
unsaturated carboxylic acid, its derivative, or sulfonate. 
[01 1 1] As ethylene homopolymerization, or the ethylene / alpha olefin 
copolymer (it is also called the following "raw material ethylene system 
polymer".) used for preparation of a denaturation ethylene system polymer 
(B), the above-mentioned ethylene system polymer (A) is mentioned, for 
example. It can prepare by a well-known method conventionally, for 
example, a denaturation ethylene system polymer (B) is (i) raw material 
ethylene system polymer, Carry out fusion kneading under existence of 
polymerization initiators, such as organic peroxide (iii), or unsaturated 
carboxylic acid, its derivative, or sulfonate (ii) Or (i) ethylene system 
polymer, (ii) It is obtained by kneading unsaturated carboxylic acid, its 
derivative, or sulfonate under existence of polymerization initiators, such as 
organic peroxide (iii), in the solution which dissolved in the organic solvent. 
[0112] As the unsaturated carboxylic acid used for the denaturation of a 
denaturation ethylene system polymer (B), or its derivative For example, 
methyl acrylate, ethyl acrylate, butyl acrylate, Acrylic acid-sec-butyl, 
isobutyl acrylate, acrylic acid propyl, Acrylic acid isopropyl, acrylic acid- 2- 
octyl, acrylic acid dodecyl, Acrylic acid stearyl. acrylic acid hexyl, acrylic 
acid iso hexyl, An acrylic acid phenyl, acrylic acid-2-chlorophenyl, 
diethylaminoethyl acrylate, Acrylic acid-3-methoxy butyl, an acrylic acid 
diethylene glycol ethoxy rate, Acrylic ester, such as acrylic acid-2, 2, and 2- 
trifluoroethyl; Methyl methacrylate, Methacrylic acid ethyl, methacrylic acid 
butyl, methacrylic acid-sec-butyl, Methacrylic acid isobutyl, methacrylic acid 
propyl, methacrylic acid isopropyl, Methacrylic acid-2-octyl, methacrylic 
acid dodecyl, stearyl methacrylate, stearyl methacrylate, hexyl methacrylate, 
methacrylic acid decyl, a methacrylic acid phenyl, methacrylic acid-2-chloro 
hexyl, diethylaminoethyl methacrylate, Methacrylic ester, such as 
methacrylic acid-2-hexyl ethyl and methacrylic acid-2, 2, and 2- 
trifluoroethyl : Maleic acid ethyl, Maleate, such as maleic-acid propyl, 
maleic-acid butyl, diethyl maleate, maleic-acid dipropyl, and dibutyl 
maleate,: Fumarate, such as fumaric acid ethyl, fumaric acid butyl, and 
dibutyl fumarate; Dicarboxylic acid, such as maleic acid, boletic acid, 
itaconic acid, crotonic acid, a NAJIKKU acid, and methyl hexahydrophthalic 
acid; anhydride, such as maleic anhydride, itaconic acid anhydride, 
anhydrous citraconic acid, anhydrous allyl compound succinic acid, 
anhydrous glutaconic acid, and an anhydrous NAJIKKU acid, etc. is 
mentioned. 

[01 13] As for a denaturation ethylene system polymer (B), it is desirable that 
the amount of denaturation in unsaturated carboxylic acid or its derivative is 
KOH titration conversion, and is 30 per lg of polymers - lOOmgKOH, and it 
is still more desirable that it is 30 - 60mgKOH. When the amount of 
denaturation in unsaturated carboxylic acid or its derivative is in above- 
mentioned within the limits, the hygroscopic property of the particles 
obtained from a water dispersing element is moderate, and there is a tendency 
to excel in a water resisting property, weatherability, etc. Moreover, the 
phase inversion after water addition is enough, and there is a tendency for a 
water dispersing element to be obtained with high yield. 
[01 14] When having denaturalized with sulfonate, it is desirable that the 
amount of denaturation is 0.1 to 100 millimole per lg of polymers, and it is 



http://dossierl.ipdl.inpitgo.jp/AIPN7aipn.call jransl...ience_NG3_v5M^tt6=produc^ of 36)4/29/2008 5:43:58 PM 



Search Result 



still more desirable that it is five to 50 millimole. When the amount of 
denaturation in sulfonate is in above-mentioned within the limits, there is a 
tendency a non-emulsified thing does not generate easily and the aggregate of 
sulfonate becomes difficult to generate in addition to an emulsification thing. 
[01 15] The ethylene system polymer composition water dispersing element 
concerning preparation method this invention of an ethylene system polymer 
composition water dispersing element can be prepared by making water 
distribute the ethylene system polymer composition obtained, for example 
from the above-mentioned ethylene system polymer (A) and a denaturation 
ethylene system polymer (B). Specifically, fusion kneading of an ethylene 
system polymer (A) and the denaturation ethylene system polymer (B) is 
carried out first. Under the present circumstances, as for the rate (A/B) of a 
bulk density of an ethylene system polymer (A) and a denaturation ethylene 
system polymer (B), it is desirable that it is 95 / 5 - 50/50, and it is still more 
desirable that it is 90 / 10 - 60/40. 

[0116] Although the temperature in the case of fusion kneading is high 
among an ethylene system polymer (A) and a denaturation ethylene system 
polymer (B), more than the fusing point of a direction is beyond a 
temperature from which melt viscosity is preferably set to 105 or less poise. 
Next, the phase inversion of the fused resin can be carried out to a water 
dispersing element by adding water to fusion kneaded material, and kneading 
resin and water, while resin has been a molten state so that resin solid content 
may serve as a particulate material. A basic substance and a surface active 
agent which are later mentioned at this process can be added. 
[01 17] As for water, it is desirable to add preferably one to 40weight % to the 
whole ethylene system polymer composition water dispersing element in 
quantity which becomes 15 to 30 weight %. Although it can add as it is or 
can add as an aqueous solution, as for a basic substance, dissolving and using 
for the above-mentioned water is desirable. The loadings of a basic substance 
is a quantity required to usually neutralize a denaturation ethylene system 
polymer. 

[0118] As for the 50% of volume mean particle diameter of the particulate 
material of an ethylene system polymer composition water dispersing 
element, it is desirable that it is 0.1-10 micrometers, and it is still more 
desirable that it is 0.2-5 micrometers. Thus, solid content is 60 weight % or 
more, and, as for the obtained ethylene system polymer composition water 
dispersing element, it is desirable that it is 70 weight % or more. Such an 
ethylene system polymer composition water dispersing element of high solid 
content is a solid seemingly, and it is desirable by adding water that it is what 
solid content distributes uniformly in an aqueous phase as microscopic 
particles. 

[0119] Although the ethylene system polymer composition water dispersing 
element concerning this invention can be used for various uses, it can be 
conveniently used as the additive for printing ink, especially an additive for 
water-color ink, and can give the performance having abrasion resistance and 
blocking resistance excellent in ink. The ethylene system polymer 
composition water dispersing element of high solid content turns into a liquid 
liquefied water dispersing element by adding and agitating water or a basic 
aqueous solution (warm water ****) if needed. Thus, by carrying out fine 
dispersion of the ethylene system polymer composition water dispersing 
element of high solid content underwater uniformly further, it becomes 
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possible to adjust broadly liquid nature, such as solid content concentration, 
viscosity, and pH, and the addition to wide range ink is attained. Thus, 
prepared ethylene system polymer composition water dispersing elements, 
such as solid content concentration, viscosity, and pH, can also give the 
performance having abrasion resistance and blocking resistance excellent in 
ink. 

[0120] (Basic substance) As a basic substance, they are the following 
substances which act as a base underwater. For example, the oxide of an 
alkali metal; alkaline earth metal; ammonia; amine; alkali metal, a hydroxide, 
a weak acid salt or the oxide of a hydride; alkaline earth metal, a hydroxide, a 
weak acid salt, or hydride; alkoxide of an alkali metal or an alkaline earth 
metal etc. is mentioned. Sodium, potassium, etc. are mentioned as an alkali 
metal and it is still more specifically as an alkaline earth metal. ** calcium, 
strontium, barium, etc. are mentioned and as amine Hydroxy lamine, 
Inorganic amine, such as hydrazine, monomethylamine, ethylamine, 
ethanolamine, It is mentioned by cyclohexylamine etc. and The oxide of an 
alkali metal or an alkaline earth metal, As a hydroxide, a weak acid salt, or 
hydride, sodium oxide, sodium peroxide, Potassium oxide, potassium 
peroxide, strontium oxide, barium oxide, Sodium hydroxide, potassium 
hydroxide, a calcium hydroxide, strontium hydroxide, Barium hydroxide, 
sodium hydride, potassium hydride, calcium hydride, Sodium carbonate, 
potassium carbonate, sodium hydrogencarbonate, potassium 
hydrogencarbonate, Calcium hydrogencarbonate, sodium acetate, potassium 
acetate, calcium acetate, etc. are mentioned, and the fourth class ammonium 
compounds, such as ammonium hydroxide and tetramethylammonium 
hydroxide, a hydrazine hydrate, etc. are mentioned as a compound of 
ammonia and amine. 

[0121] (Surface active agent) In the ethylene system polymer composition 
water dispersing element concerning this invention, a surface active agent is 
used together if needed. When a modified ethylene polymer (B) denaturalizes 
with carboxylic acid or its derivative, the Nonion system surface active agent 
is suitable, and when a denaturation ethylene system polymer (B) 
denaturalizes with sulfonic acid, an anionic surface active agent is suitable. 
The water dispersibility of an ethylene system polymer composition can be 
raised by using a surface active agent. 

[0122] what has hydrophile-lipophile balance (HLB) low as a nonionic 
surface active agent -- the thing of the range of 5-10 is especially used for 
HLB preferably ten or less still more preferably 12 or less. Specifically, they 
are polyoxyethylene alkyl ether and polyoxyethylene alkyl phenyl ether, 
Polyoxyethylene fatty acid ester, polyoxyethylene-fatty-acid-amide ether, 
The surface active agent in above-mentioned [ HLB ] within the limits is 
used among polyhydric alcohol fatty acid ester, polyoxyethylene polyhydric 
alcohol fatty acid ester, fatty acid cane sugar ester, ARUKI roll amide, a 
polyoxyalkylene block copolymer, etc. Since HLB will generally fall in these 
nonionic surface active agents if the content of a polyoxyethylene unit 
decreases, the nonionic surface active agent of desired HLB is obtained by 
adjusting the addition number of moles of ethyleneoxide. The addition pile of 
the Nonion system surface active agent has 0.3 to 2.0weight % of a 
preferably desirable range 0.1 to lOweight % per denaturation ethylene 
system polymer. 
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[0123] As an anion system surface active agent, for example The 1st class 
higher fatty acid salt, the 2nd class higher fatty acid salt, The 1st class higher 
alcohol sulfuric ester salt, the 2nd class higher alcohol sulfuric ester salt, 
High-class alkyl disulfon acid chloride, sulfonic acid-ized higher fatty acid 
salt, higher fatty acid sulfuric ester salt, Higher fatty acid ester sulfonate, the 
sulfuric ester salt of higher alcohol ether, Sulfonate of higher alcohol ether, 
the ARUKI roll-ized sulfuric ester salt of higher fatty acid amide, If it reacted 
with basic substances, such as alkylbenzene sulfonates, alkylphenol 
sulfonate, an alkyl naphthalene sulfonic acid salt, and alkyl benzimidazole 
sulfonate, and became an anionic surface active agent, it is what kind of 
thing. ** is good. The more concrete compound name of these surface active 
agents is shown, for example in the Horiguchi **** "synthetic surface active 
agent" (Showa 41 Sankyo Publishing). Also in these, especially alkylbenzene 
sulfonates are suitable and more specifically sodium 
dodecylbenzenesulf onate . 

[0124] As a method of making such a surface active agent containing, you 
may blend as a raw material with an ethylene system polymer (A) and a 
denaturation ethylene system polymer (B), it is beforehand considered as the 
aqueous solution, and you may add at the time of fusion kneading. Moreover, 
as content, 10 or less weight % is desirable to an ethylene system polymer 
composition water dispersing element, and 3 or less weight % is still more 
desirable. When a surface active agent is contained in the quantity exceeding 
10 weight %, the hygroscopic property of the particles obtained from a water 
dispersing element may be high, and a water resisting property, 
weatherability, etc. may fall. 

[0125] As for the ethylene system polymer composition organic solvent 
dispersing element concerning ethylene system polymer composition organic 
solvent dispersing element this invention, a hydrocarbon solvent comes to 
distribute the grains of the above-mentioned ethylene system polymer 
composition. Such an ethylene system polymer composition organic solvent 
dispersing element can be prepared by re-distributing the grains obtained, for 
example from the above-mentioned ethylene system polymer composition 
water dispersing element by removing water to a hydrocarbon solvent. 
[0126] The grains of the ethylene system polymer composition currently 
distributed are made to condense by adding the acid of a quantity required to 
specifically neutralize the basic substance first used for preparation of the 
above-mentioned ethylene system polymer composition water dispersing 
element. If an acid is added to a water dispersing element, the base used as 
the counter ion of the carboxyl anion will be neutralized by the acid, and a 
carboxyl group will serve as a hydrogen ion type with a small degree of 
electrolytic dissociation. For this reason, underwater self-emulsification or 
self-dispersibility decreases sharply, and condenses the grains of an ethylene 
system polymer composition. 

[0127] As an acid used for neutralization, organic acids, such as inorganic 
acids, such as sulfuric acid, hydrochloric acid, nitric acid, and phosphoric 
acid, or various sulfonic acid, are used, for example. When such an acid is 
used, the salt formed as a result of counteraction shows water solubility. The 
acid used for neutralization is used in quantity that pH of an aqueous phase is 
usually preferably set to 2-4 six or less. The temperature of the water 
dispersing element at the time of neutralization is usually a room temperature 
grade, and may be warmed to about 60 degrees C by request. Moreover, the 
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concentration of aqueous dispersion has 5 to 50weight % of a desirable 
range, when operativity is taken into consideration. 

[0128] Next, the grains and water of an ethylene system polymer composition 
which were condensed in this way are separated. Although the separation 
method in particular is not limited, methods, such as filter filtration, 
centrifugal separation, and floatation, are used, for example. In addition, if 
the centrifuge equipped with the filter is used, the same equipment can 
perform efficiently removal operation of water and washing operation by the 
hydrophilic solvent of a wet cake which is mentioned later. 
[0129] Before drying the wet cake of the aggregate obtained by separating 
the grains and water of an ethylene system polymer composition, a 
hydrophilic solvent replaces and removes the moisture which remains in a 
wet cake by washing with a hydrophilic solvent. Thus, most moisture which 
remains is removable by washing a wet cake with a hydrophilic solvent. And 
depending on washing with a hydrophilic solvent in this way, a wet cake will 
not be in a dry state. Therefore, the redispersibility of particles [ as opposed 
to an organic solvent in the grains of an ethylene system polymer 
composition ] does not fall, without spoiling the lipophilic property which the 
ethylene system polymer composition originally has. 
[0130] As a hydrophilic solvent, the solvent which dissolves lOweight % or 
more in ordinary temperature respectively is used for both of the hydrocarbon 
system organic solvent used as water and a re-dispersion medium here. As 
such a hydrophilic solvent, alcohols, ketone, and ether are used preferably. In 
addition, when the hydrocarbon solvent used for the re-dispersion mentioned 
later is a hydrophilic solvent, the hydrocarbon solvent used for re-dispersion 
can also be used for washing of the above-mentioned wet cake. A hydrophilic 
solvent is used in the particles in a wet cake, this weight, or the quantity 
beyond it. 

[0131] Then, the wet cake washed with the hydrophilic solvent is re- 
distributed in a hydrocarbon solvent. Although arbitrary hydrocarbons can be 
used as a hydrocarbon solvent, when an ethylene system polymer 
composition organic solvent dispersing element is used, for example as 
compounding agents, such as rotogravure ink, Toluene, xylene, methyl 
isobutyl ketone, isopropyl alcohol, etc. are desirable, and when using as 
compounding agents, such as offset ink, it is more desirable than the above- 
mentioned solvent to use the fractional-distillation solvent of n-Deccan of a 
high-boiling point, gas oil, or gas oil etc. 

[0132] What is necessary is just to usually agitate for [ 10 minutes - ] 300 
minutes using churning equipment, in order to make a hydrocarbon solvent 
re-distribute the grains of an ethylene system polymer composition. By using 
highly efficient dispersion equipment like especially homomixer, re- 
dispersion can be performed more efficiently. Thus, the dispersing element 
(ethylene system polymer composition organic solvent dispersing element) 
which the grains of the ethylene system polymer composition distributed in 
the hydrocarbon solvent is obtained by making a hydrocarbon solvent re- 
distribute a wet cake. Thus, in the obtained ethylene system polymer 
composition organic solvent dispersing element, moisture content is 0 to 
LOweight % of a range especially preferably 2 or less weight % preferably 
2.5 or less weight %. 

[0133] In order to raise that storage stability, you may blend the dispersant or 
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viscosity controlling agent like an oil solubility polymer polymer or organic 
bentonite with this ethylene system polymer composition organic-medium 
dispersing element, performance ****** which had especially the abrasion 
resistance and blocking resistance which could use conveniently as an 
additive tor printing ink, and were excellent in ink although such an ethylene 
system polymer composition organic-medium dispersing element could be 
used for various uses - things are made. 

[0 1 34] Moreover, the wet cake which washed the wet cake of the aggregate 
obtained by separating the grains and water of the above-mentioned ethylene 
system polymer composition and this wet cake with the hydrophilic solvent is 
also as an additive for printing ink especially, performance ****** having 
the abrasion resistance and blocking resistance which could use conveniently 
and were excellent in ink - things are made. 

Solid content blends preferably the additive for printing ink concerning 
additive this invention for ink 0.1 to lOweight % to the whole quantity of 
printing ink in quantity which becomes 0.5 to 5 weight %. 
[0135] When the quantity of the solid content originating in the additive for 
printing ink in printing ink is in above-mentioned within the limits, printing 
ink tends to be excellent in the balance of abrasion resistance and 
BUROKINGU-proof nature. As the addition method of the additive for 
printing ink, it can add at any process in the conventional printing ink 
manufacturing process. That is, you may mix and ink-ize the additive for 
printing ink to what could ink-ize what performed dispersion and kneading 
for both the pigment and the additive for printing ink on the varnish, and 
passed through dispersion and a kneading process. 
[0136] Although the fusion kneading means which can be used for the 
process of this invention may use what kind of well-known method, a twin 
screw extruder, a uniaxial extruder, a kneader, and an alder BARI mixer can 
be illustrated suitably. Moreover, at the time of preparation of printing ink, it 
is the range which does not spoil the performance with the additive for 
printing ink, Usually, the various submaterials which can be used for printing 
ink, for example, a dispersant, You may use together an emulsifier, a surface 
active agent, a stabilizing agent, a wetting agent, a thickener, a frothing 
agent, a defoaming agent, a coagulant, a gelatinizer, an anti-settling additive, 
an electrification control agent, an antistatic agent, an age resistor, a softener, 
a plasticizer, a bulking agent, a colorant, oderant, an antitack agent, a model 
agent, etc. 

[0137] It is limited especially for resin used as the principal component of 
printing ink. Although there is no **, usually A starch, dextrin, alginate, 
cellulose ester. Cellulose ether, polyvinyl alcohol, polyvinyl methyl ether, 
Water soluble resin, such as polyacrylamide, polyethylene oxide, and 
polyacrylate. Shellac, styrene-ized shellac, a styrene maleic resin, a rosin 
maleic resin. Colloidal dispersions, such as casein and its derivative, and an 
acrylic copolymer. Emulsions, such as acrylic resin, acrylic styrene 
copolymer resin, vinyl acetate system resin, styrene resin, vinyl chloride 
system resin, synthetic rubber latex, polyurethane, polyester, an alkyd resin, 
EPO pheasant ester, and rosin ester, are used. 
[0138] 

[Effect of the Invention] The ethylene system polymer composition water 
dispersing element, the ethylene system polymer composition organic solvent 
dispersing element, and the additive for printing ink concerning this 
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invention can give the performance having abrasion resistance and blocking 

resistance excellent in ink. 

[0139] 

[Example] Hereafter, although this invention is explained still more 
concretely based on a work example, this invention is not limited to these 
work examples. The measuring method of various kinds of characteristic 
values was performed by the following methods. 

1. It investigated by making the wire gauze of 100 meshes of distributed 
states of a water dispersing element pass dispersion liquid. 

2. Grain Size of Water Dispersing Element (Micrometer) 

By micro track HRA (made by a micro track company), 50% of volume 
mean particle diameter was measured. 

3. It measured in the PHPH meter (product made from HORIBA) of the 
water dispersing element. 

4. Base Material Which Prints Abrasion Resistance Evaluation Water-color 
Ink of Water-color Ink : K Liner Paper (made by Oji Paper Co., Ltd.) 
White liner paper (made by Settsu Corp.) 

Water-color ink: What mixed and prepared a water varnish (Joncryl 62: 

Johnson polymer), pigment dispersion liquid (WS RED R-l: TOYO INK 

MFG.), and a binder (Joncryl 450) at a rate of 20:40:40. 

[0140] The valuation method made from wear-proof: Neglect and dry for two 

days at ** room temperature which coats ink so that it may become the ** 

above-mentioned base material with 3-4 micrometers of desiccation 

thickness. 

** rubbing tester II-proof [ Gakushin-type ] type (Tester Industry) use 
friction paper: - CRC board load and number-of-times of friction: - grind a 
200g x 500 times ** evaluation ink coating side against the board attached to 
the friction block, and perform five-step evaluation by the degree which ink 
transferred on the board. 
(Good) 5-4-3-2-1 (wrong) 

Blocking-resistance valuation method: Put two sheets inside, face across the 
coating side of the after-desiccation ink coated paper of ** above with a glass 
plate, and carry a weight so that it may become 10g/cm2 of load on a smooth 
stand. Five steps of situations when pulling apart two sheets of papers for this 
among homoiothermal constant temperature (25 degrees C, 50%) and after 
24-hour neglect are evaluated. 

[0141] Situation of a printing surface (good) 5-4-3-2-1 (wrong) 
[0142] 

[The example 1 of manufacture] manufacture of an ethylene system polymer 
- the autoclave made from stainless steel with a content volume of 21. which 
fully carried out nitrogen displacement - hexane 950ml and propene 50ml 
was inserted in, and hydrogen was introduced until it became 1.0kg/cm2 
(gage pressure). Subsequently, triisobutylaluminum after carrying out the rise 
in temperature of the temperature in a system to 150 degrees C 0.3 millimole, 
Triphenylcarbenium tetrakis (PENDA fluoro phenyl) borate 0.004 millimole, 
(t-butyl amide) Dimethyl (tetramethyl eta5-cyclopentadienyl) Silang titanium 
JIKURO light (made by sigma alto rich company) 0.02 millimole is pressed 
fit with ethylene. The polymerization was started. Then, by supplying only 
ethylene continuously, the total pressure was kept at 30kg/cm2 (gage 
pressure), and the polymerization was performed for 20 minutes at 150 
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degrees C. After suspending a polymerization by adding a small amount of 
ethanol in a system, unreacted ethylene and propene were purged. The 
obtained polymer solution was dried under the 100-degree-C reduced 
pressure overnight. 

[0143] As a result, Mn is 2,050, a propene content is 7.3mol %, a density is 
920kg/m3, and crystallization temperature obtained 32.5g of ethylene 
propene copolymers which are 93 degrees C (this copolymer was set to 
"WAX-1".). 
[0144] 

[The example 2 of manufacture] In the polymerization of the example 1 of 

manufacture manufacture of an ethylene system polymer, it is hexane. 65ml 

was inserted in by having made 935ml and an alpha olefin component into 1- 

butene, and it polymerized like the example 1 of manufacture except having 

introduced hydrogen until it became 1.5kg/cm2 (gage pressure). 

[0145] As a result, Mn is 1,900, 1-butene content is 5.6mol %, a density is 

920kg/m3, and crystallization temperature obtained 37.5g of ethylene- 1- 

butene copolymers which are 93 degrees C (this copolymer was set to 

"WAX2".). 

[0146] 

[The example 3 of manufacture] In the polymerization of the example 1 of 

manufacture manufacture of an ethylene system polymer, it is hexane. 80ml 

was inserted in by having made 920ml and an alpha olefin component into 1- 

hexene, and it polymerized like the example 1 of manufacture except having 

introduced hydrogen until it became 2.0kg/cm2 (gage pressure). 

[0147] As a result, Mn is 2,100, a 1-hexene content is 3.4mol %, a density is 

917kg/m3, and crystallization temperature obtained 43.2g of ethylene 1- 

hexene copolymers which are 93 degrees C (this copolymer was set to 

"WAX3".). 

[0148] 

[The example 4 of manufacture] In the polymerization of the example 1 of 
manufacture manufacture of an ethylene system polymer, it is hexane. It 
inserted in one time 90m by having made 910ml and an alpha olefin 
component into 4-methyl 1-pentene, and polymerized like the example 1 of 
manufacture except having introduced hydrogen until it became 2.0kg/cm2 
(gage pressure). 

[0149] As a result, Mn is 2,000, 4-methyl 1-pentene content is 3.7mol %, a 
density is 918kg/m3, and crystallization temperature obtained the ethylene 
and 41.2g of 4-methyl 1-pentene copolymers which are 93 degrees C (this 
copolymer was set to "WAX4".). 
[0150] 

[The example 5 of manufacture] In the polymerization of the example 1 of 
manufacture manufacture of an ethylene system polymer, it is hexane. 65ml 
was inserted in by having made 935ml and an alpha olefin component into 1- 
butene, and it polymerized like the example 1 of manufacture except having 
introduced hydrogen until it became 3.5kg/cm2 (gage pressure). 
[0151] As a result, Mn is 600, 1-butene content is 5.2mol %, a density is 
920kg/m3, and crystallization temperature obtained 31.2g of ethylene- 1- 
butene copolymers which are 92 in ** (this copolymer was set to "WAX5".). 
[0152] 

[The example 6 of manufacture] In the polymerization of the example 1 of 
manufacture manufacture of an ethylene system polymer, it is hexane. 65ml 
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was inserted in by having made 935ml and an alpha olefin component into 1- 
butene, and it polymerized like the example 1 of manufacture except having 
introduced hydrogen until it became 1.0kg/cm2 (gage pressure). 
[0153] As a result, Mn is 4,000, 1-butene content is 5.7mol %, a density is 
920kg/m3, and crystallization temperature obtained 38.8g of ethylene-1- 
butene copolymers which are 92 degrees C (this copolymer was set to 
"WAX6".). 
[0154] 

[The example 7 of manufacture] It is hexane, without using propene in the 
polymerization of the example 1 of manufacture manufacture of an ethylene 
system polymer. It polymerized like the example 1 of manufacture except 
having introduced 935ml and hydrogen until it became 1.0kg/cm2 (gage 
pressure). 

[0155] As a result, ethylene polymer whose Mn is 2,000, whose density is 
977kg/m3 and whose crystallization temperature is 110 degrees C 38. 8g was 
obtained (this copolymer was set to "WAX7".). 
[0156] 

[The example 1 of comparison manufacture] Within glass autoclaves with a 
preparation content volume of 1.51. of a catalyst, it is commercial anhydrous 
salt-ized magnesium. It is hexane about 25g. It was made to suspend at 
500ml. It is ethanol, keeping this at 30 degrees C and agitating it. 92ml was 
dropped in 1 hour and it was made to react for further 1 hour. After the end of 
a reaction, diethyl aluminium mono-chloride 93 ml was dropped in 1 hour and 
it was made to react for further 1 hour. After the end of a reaction, titanium 
tetrachloride 90ml is dropped, the rise in temperature of the reaction 
container was carried out to 80 degrees C, and it was made to react for 1 
hour. 

[0157] After the end of a reaction, the solid part was washed by hexane until 
titanium of isolation was no longer detected by decantation. Titanium 
concentration was made a fixed quantity by titration by having used this thing 
as hexane suspension, and the following experiments were presented, 
manufacture of an ethylene system polymer -- the autoclave made from 
stainless steel with a content volume of 21. which fully carried out nitrogen 
displacement — hexane 930ml and 1-butene 1 was inserted in 70m, and 
hydrogen was introduced until it became 20.0kg/cm2 (gage pressure). 
Subsequently, after carrying out the rise in temperature of the temperature in 
a system to 170 degrees C, the polymerization was started by pressing 0.008 
millimoles fit with ethylene by the titanium component atom conversion 
acquired with triethylaluminum 0.1 millimole, ethylaluminium sesquichloride 
0.4 millimole, and the above. Then, by supplying only ethylene continuously, 
the total pressure was kept at 40kg/cm2 (gage pressure), and the 
polymerization was performed for 40 minutes at 170 degrees C. 
[0158] After suspending a polymerization by adding a small amount of 
ethanol in a system, unreacted ethylene and 1-butene were purged. The 
obtained polymer solution was dried under the 100-degree-C reduced 
pressure overnight. As a result, ethylene- 1-butene copolymer whose 1-butene 
content Mn is 2,000 and is 5.4mol %, whose density is 917kg/m3 and whose 
crystallization temperature is 101 degrees C 129g was obtained (this 
copolymer was set to "WAX8".). 
[0159] 
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[The example 2 of comparison manufacture] In the polymerization of the 
example 1 of manufacture comparison manufacture of an ethylene system 
polymer, 150ml was inserted in by having made hexane 850ml and an alpha 
olefin component into 4-methyl 1-pentene, and it polymerized like the 
example 1 of comparison manufacture except having introduced hydrogen 
until it became 21.0kg/cm2 (gage pressure). 

[0160] As a result, Mn is 2,100, 4-methyl 1-pentene content is 3.7mol %, a 
density is 919kg/m3, and crystallization temperature obtained the ethylene 
and 99g of 4-methyl 1-pentene copolymers which are 105 degrees C (this 
copolymer was set to "WAX9".). 
[0161] 

[The example 3 of comparison manufacture] Propene is not used in the 
polymerization of the example 1 of manufacture manufacture of an ethylene 
system polymer, but it is hexane. It polymerized like the example 1 of 
manufacture except having introduced 1000ml and hydrogen until it became 
2.5kg/cm2 (gage pressure). 

[0162] As a result, ethylene polymer whose Mn is 2,000, whose density is 
977kg/m3 and whose crystallization temperature is 126 degrees C 34.4g was 
obtained (this copolymer was set to "WAX10".). 
[0163] 

[The example 4 of comparison manufacture] in the polymerization of the 
example 1 of manufacture manufacture of an ethylene system polymer - 
hexane 920ml and propene 80ml - it polymerized like the example 1 of 
manufacture except having inserted in. As a result, ethylene propene 
copolymer whose propene content Mn is 1,800 and is 1 1.2mol %, whose 
density is 897kg/m3 and whose crystallization temperature is 81 degrees C 
29. 9g was obtained (this copolymer was set to "WAXH".). 
[0164] 
[Table 1] 
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[0165] 

[The example 8 of manufacture] The manufacture molecular weight of a 
denaturation ethylene system polymer is 2,200, and a density is 0.92g/cm3. 
Normal chain-like polyethylene wax whose melt viscosity it has 0.5 internal 
double bond per 1,000 carbon atoms, and is 60cP (160 degrees C) 150g is put 
into the 300 cc glass containers equipped with the impeller, and is heated 
with an oil bath. After making it fuse, nitrogen gas was blown by the rate of 
flow of about 401. / hr from the glass container bottom at 150 degrees C for 
30 minutes, and nitrogen displacement of the inside of a container was 
carried out. Next, maleic anhydride of a molten state 25g, benzoyl peroxide 
After 5g was dropped over 2 hours, it was made to react at 150 degrees C for 
1 hour. After decompressing the bottom of churning, and the inside of a 
container to 5mmHg, maintaining after the end of a reaction for 1 hour and 
removing volatilization components, such as unreacted maleic anhydride and 
a benzoyl peroxide decomposition product, the generated maleic anhydride 
content polyethylene was picked out from the container. 
[0166] As a result, an acid number is the 60 mgKOH/g-denaturation wax, 
intrinsic viscosity [eta] is 0.17 dl/g, and the fusing point obtained maleic 
anhydride modified polyethylene which is 1 10 degrees C (this denaturation 
polymer was set to "denaturation WAX1".). 
[0167] 

[The example 9 of manufacture] the polyethylene oligomer ([eta]: - 0.11 dl/ 
g) manufactured by the method of the description for the synthetic example 1 
of manufacture JP,200 1-2731, A of a denaturation ethylene system polymer 
Mn: 900, Mw/Mn:1.9, the number of vinyl groups per 1,000 carbon: lOg and 
100ml of 14.6-piece hexane The 500ml round bottom flask equipped with the 
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nitrogen purge, the capacitor, the air agitator, and the thermometer was 
loaded. This loaded substance was agitated, it heated at 53 degrees C, and 
polymer was dissolved. Subsequently 2ml of sulfuric acid was added for 
5.1ml of acetic anhydride after cooling at 35 degrees C. This reaction mixture 
was agitated, it kept at 35 degrees C, and acetic anhydride of a 2.5ml addition 
and sulfuric acid of the 1ml addition were added 15 minutes afterward. 
Agitating this reaction mixture was continued at 35 degrees C for a total of 1 
hour. Then, 4ml of methanol which dissolved in 2ml of water, 0.42g NaOH, 
and 1ml of methanol were added. Subsequently, overnight neglect was 
carried out, steam stripping was carried out continuously, overnight 
desiccation was carried out in the hood, and vacuum oven drying of this 
reaction mixture was carried out at 60 degrees C, and it was made into fixed 
weight. The sulfonation agent (and neutralizer) used in this example 
presupposed substantially that it is superfluous, in order to secure perfect 
sulfonation. 

[0168] As a result, the amount of denaturation is a 1 mmol/g-denaturation 
wax, intrinsic viscosity [eta] is 0.12 dl/g, and the fusing point obtained 
sulfonic acid modified polyethylene which is 120 degrees C (this 
denaturation polymer was set to "denaturation WAX2".). 
[0169] 
[Table 2] 
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[0170] 

[The synthetic example 1] Into the 11. autoclave equipped with the impeller, 
60g and denaturation WAX1 [ 140g ] were put, and fusion mixing of WAX 1 
was carried out at 140 degrees C at it. After mixing, heating was continued 
for further 1 hour, nitrogen was simultaneously blown by the rate of flow of 
101. / hr, bubbling was performed, and the fusion mixture was obtained. The 
volatile matter in 150 degrees C of the obtained fusion mixture was 0.12%. 
[0171 ] Next, it is water to the resisting pressure homomixer of 41. of net 
weight. 1500ml and potassium hydroxide 8.4g was put in, and the fusion 
mixture obtained above was supplied over 1 hour with the G1A pump, having 
heated at 140 degrees C and agitating at 5000rpm. Then, for 15 more 
minutes, after churning, it cooled to the room temperature and aqueous 
dispersion was obtained. The particulate material in the obtained aqueous 
dispersion was a real ball-like, and when it measured mean particle diameter, 
it was 0.6 micrometer. Even if it put this aqueous dispersion gently for one 
week, separation did not take place. 
[0172] 

[The synthetic examples 2-8] Aqueous dispersion was obtained by the same 
method as the synthetic example 1 except WAX and Denaturation WAX 
having been shown in Table 3. The description of the obtained aqueous 
dispersion was described in Table 3. 
[0173] 
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[The examples 1-5 of comparison synthesis] WAX and Denaturation WAX 
should be shown in Table 3, and aqueous dispersion was obtained by the 
same method as the synthetic example 1 except having made the number of 
rotations of resisting pressure homomixer into the value shown in Table 3. 
The description of the obtained aqueous dispersion was described in Table 3. 
[0174] 

[Table 3] 
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[0175] 

[Work example 1] The water dispersing element compounded in the synthetic 
example 1 was added and agitated 1% by the solid content ratio of 
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concentration to the aforementioned water-color ink, and it was considered as 
the sample. After coating this at K liner according to the aforementioned 
abrasion resistance valuation method and drying between two days of room 
temperatures, the abrasion resistance was evaluated. The result was described 
in Table 4. 
[0176] 

[Work example 2] Except having changed desiccation conditions in 120 
degrees C and 20 minutes, the same evaluation as a work example 1 was 
performed, and abrasion resistance was evaluated. The result was described 
in Table 4. 
[0177] 

[Work examples 3-11] Except having changed, as the water dispersing 
element and base material to be used were described in Table 4, the same 
evaluation as a work example 1 was performed, and abrasion resistance was 
evaluated. The result was described in Table 4. 
[0178] 

[Comparative examples 1-6] Except having changed, as the water dispersing 
element and base material to be used were described in Table 4, the same 
evaluation as a work example 1 was performed, and abrasion resistance was 
evaluated. The result was described in Table 4. 
[0179] 
[Table 4] 
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[0180] 
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[The synthetic example 9] The aqueous dispersion obtained in the example 1 
of manufacture synthesis of the organic solvent dispersing element was 
diluted with distilled water, and was used as the raw material until solid 
content concentration became 10 weight %. 200g of raw materials were paid 
to the 500 cc beaker with which the impeller was equipped. In addition, a 
"part" means the weight part of the additive at the time of making solid 
content in a raw material into 100 weight parts during the following 
operations. 

[0181] 0.5 copy of surface active agent (polyoxyethylene nonyl phenyl ether, 
HLB:7.8) was added in this raw material, and it agitated at 500rpm for 1 0 
minutes. Subsequently, 40 copies of 0. 1 N sulfuric acid was added in this raw 
material, and it agitated and neutralized at 500rpm for 10 minutes. Polymer 
particles condensed by this neutralization. Next, suction filtration of the 
condensed polymer particles was carried out using the paper filter, most 
moisture was removed, and the wet cake was obtained. 
[0182] After adding isopropyl alcohol of 500 copies to this wet cake and 
carrying out churning washing on a filter, suction filtration was carried out 
again and the wet cake was obtained. It supplied in the beaker into which n- 
Deccan of this wet cake and 120 copies was put, and agitated at 500rpm for 
30 minutes, and the organic solvent dispersing element which the polymer 
particle distributed to n-Deccan was obtained. When the obtained dispersing 
element was analyzed, moisture content was 0.5 weight %, solid content was 
44 weight %, the mean dispersion grain size was 4 micrometers, and the 
residue when filtering at a 100-mesh wire gauze was 0.5 weight % per solid 
content. 



[Translation done.] 
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